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Benzodiazepine derivatives 
The present invention relates to compounds of general formula I 




I 



wherein 

5 X is a single bond or an ethynediyl group, wherein, 
In case X is a single bond, 

R 1 is halogen or phenyl which is optionally substituted with halogen, lower alkyl, halo- 
lower alkyl, lower alkoxy, halo-lower alkoxy, or cyano; 

In case X is an ethynediyl group, 

10 R l is phenyl, optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower 
cycloalkyl, lower alkoxy or halo-lower alkoxy; 

R 2 is halogen; hydroxy; lower alkyl; lower halo-alkyl; lower alkoxy; hydroxymethyl; 

hydroxyethoxy; lower alkoxy-(ethoxy) n (n = 1 to 4); lower alkoxymethyl; cyanomethoxy, 

morpholine-4-yl;thiomorpholine-4-yl; l-oxothiomorpholine-4-yl; 1,1- 
15 dioxothiomorpholine-4-yl; 4-oxo-piperidine-l-yl; 4-alkoxy-piperidine-l-yl; 4-hydroxy- 

piperidine-l-yl; 4-hydroxyethoxy-piperidine-l-yl; 4-lower alkyl-piperazine-l-yl; 

alkoxycarbonyl; 2-dialkylamino-ethylsulfanyl-; N,N-bis lower alkylamino lower alkyl; 

carbamoylmethyl; alkylsulfonyl; lower alkoxycarbonyl-lower alkyl; alkylcarboxy-lower 

alkyl; carboxy-lower alkyl; alkoxycarbonylmethylsulfanyl; carboxymethylsulfanyl; 1,4- 
20 dioxa-8-aza-spiro[4.5] dec-8-yl; carboxy-lower alkoxy; cyano-lower alkyl; 2,3-dihydroxy- 

lower alkoxy, carbamoylmethoxy; 2-oxo-[l,3]-dioxolan-4-yl-lower alkoxy; (2-hydroxy- 
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lower alkyl)-lower alkyl amino; hydroxycarbamoyl-lower alkoxy, 2,2-dimethyl-tetrahydro- 
[l,3]dio"xolo[4,5c]-pyrrol-5-yl; lower alkoxy-carbamoyl-lower alkoxy, 3R-hydroxy- 
pyrrolidin-l-yi; 3,4-dihydroxy-pyrrolidin-l-yl; 2-oxo-oxazolidin-3-yl; lower alkyl- 
carbamoylmethoxy, or aminocarbamoyl-lower alkoxy, 

5 R 3 is a 5 or 6 membered aryl or heteroaryl which are optionally substituted by 

halogen; cyano; nitro; azido; hydroxy, carboxy, morpholine-4-carbonyl; carbamoyl; 
thiocarbamoyl; N-hydroxycarbamoyl; trimethylsilyl-ethynyl; 

or lower alkyl; lower alkoxy, halo-lower alkyl; 4-lower alkyl-piperazine-l-carbonyl; lower 
alkylcarbamoyl which are optionally substituted by amino, lower alkylamino, acylamino, 
10 oxo, hydroxy, lower alkoxy, lower alkylthio, or carboxy which is optionally esterified or 
amidated; 

or an optionally substituted five-membered aromatic heterocyde, which maybe optionally 
substituted by amino, lower alkylamino, acylamino, oxo, hydroxy, lower alkoxy, lower 
alkylthio, or carboxy which is optionally esterified or amidated, or lower alkyl which is 

15 optionally substituted by halogen, amino, lower alkylamino, acylamino, hydroxy, lower 
alkoxy, lower alkylthio, acyloxy, lower alkenoyl, lower alkylsulfinyl, lower alkylsulfonyl, 
cycloalkylsulfinyl, cycloalkylsulfonyl, hydroxyimino, alkoxyimino, carboxy which is 
optionally esterified or amidated, lower alkenyl, oxo, cyano, carbamoyloxy, sulfamoyl 
which is optionally substituted by lower alkyl, or amidino which is optionally substituted 

20 by lower alkyl, -C(NRR')=NR M (where R, R' and R" are hydrogen or lower alkyl) 

and their pharmaceutical^ acceptable addition salts. 

It has surprisingly been found that the compounds of general formula I are metabotropic 
glutamate receptor antagonists. Compounds of formula I are distinguished by valuable 
therapeutic properties. 

25 In the central nervous system (CHS) the transmission of stimuli takes place by the 
interaction of a neurotransmitter, which is sent out by a neuron, with a neuroreceptor. 

L-glutamic acid, the most commonly occurring neurotransmitter in the CNS, plays a 
critical role in a large number of physiological processes. The glutamate-dependent 
stimulus receptors are divided into two main groups. The first main group forms ligand- 
30 controlled ion channels. The metabotropic glutamate receptors (mGluR) form the second 
main group and, furthermore, belong to the family of G-protein-coupled receptors. 
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At present, eight different members of these mGluR are known and of these some even 
have sub-types. On the basis of structural parameters, the different influences on the 
synthesis of secondary metabolites and the different affinity to low-molecular weight 
chemical compounds, these eight receptors can be sub-divided into three sub-groups: 
5 mGluRl and mGluR5 belong to group I, mGluR2 and mGluR3 belong to group II and 
mGluR4, mGluR6, mGluR7 and mGluR8 belong to group III. 

Ugands of metabotropic glutamate receptors belonging to the group II can be used for the 
treatment or prevention of acute and/or chronic neurological disorders such as psychosis, 
schizophrenia, Alzheimer's disease, cognitive disorders and memory deficits. 

10 Other treatable indications in this connection are restricted brain function caused by 
bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head 
injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further treatable 
indications are chronic and acute pain, Huntington's chorea, amyotrophic lateral sclerosis 
(ALS), dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or 

15 parkinsonism caused by medicaments as well as conditions which lead to glutamate- 
deficiency functions, such as e.g. muscle spasms, convulsions, migraine, urinary 
incontinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and 
depressions. 

Objects of the present invention are compounds of formula I and their pharmaceutical^ 
20 acceptable salts per se and as pharmaceutical^ active substances, their manufacture, 
medicaments based on a compound in accordance with the invention and their 
production, as well as the use of the compounds in accordance with the invention in the 
control or prevention of illnesses of the aforementioned kind, and, respectively, for the 
production of corresponding medicaments. 

25 Preferred compounds of formula I in the scope of the present invention are those in which 
R 3 is phenyl substituted in meta position by cyano; halogen; or imidazolyl which is 
optionally substituted by lower alky or methylsulfenyl; 1,2,3-triazolyl; 1,2,4-triazolyl; or 
isoxazolyl which is optionally substituted by lower alkyl. 

The following are examples of such compounds: 
30 3-(8-Chloro-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b)[l,4]diazepin-2-yl)- 

benzonitrile; 

3-[8-(4-Methyl-piperazin-l-yl)-4-oxo-7-phenylethynyl-4 > 5-dihydro-3H- 
benzo[b][l,4]diazepin-2-yl]-benzonitrile; 
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3-(8-Chloro-4-oxo-7-phenyl-4,5-dihyc^^ 
[4-(3-Cyano-phenyl)-2-oxo-8-phenyleto^ 
ylsulfanyl] -acetic acid methyl ester; 

2- [4-(3-Cyano-phenyl)-2-oxo-8-pte^^ 
5 yl]-acetamide; 

3- (8-Methoxy4-oxo-7-phenylethynyW,5-dihydro-3H-ben2o[b][l,4]diazepm 
benzonitrile; 

3- (8-Cyanomethyl4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ l,4]diazepin-2-yl)- 
benzonitrile; 

10 4-{3-Iodo-phenyi)-7-(2-methoxy-ethoxy)-8-phenylethyn>1-13-dihydro- 
benzo[b] [ l,4]diazepin-2-one; 

4- (3-ImidazoM-yl-phenyl)-7-(2-metho^ 
benzo[b] [l,4]diazepin-2-one; 
[RS]^-[4-Oxo-8-(2-oxo-[l,3]dioxo^ 

15 benzo[b][l,4]diazepin-2-yl]-benzonitrilei 

7-Hydroxymethyl-4-(3-imidazol- l-yl-phenyl)-8-phenylethynyl- 1,3-dihydro- 
benzo(b] [l,4]diazepin-2-one; 

[4-(3-Imidazol4-yl-phenyl)-2-oxo-8-phenylethyn>4-23-dihydro-lH- 
benzo [b] [ 1 ,4] diazepin-7-yloxy] -acetonitrile; 
20 8-(4-Fluoro-phenylethynyl)-7-hy&^ 
benzofb] ( 1,4] diazepin-2-one; 

7- (2-Hydroxy-ethoxy)-4-(3-imidazoM^ 
benzo[b] [l,4]diazepin-2-one; 

8- (4-Fluoro-phenyl)-7- [4- (2-hydroxy-ethoxy)-piperidin- 1 -yl] -4- ( 3-imidazol- 1 -yl- 
25 phenyl)-l,3-dihydro-benzo[b] [ l,4]diazepin-2-one; 

8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-l-yl-phenyl)-l,3-dihydro- 
benzo(b] [l,4]diazepin-2-one; 

8-(2-Fluoro-phenyl)-7-methoxy-4-(3-(2-methyl-imidazol4-yl)-phenyl]-13-d 

benzo [b] [l,4]diazepin-2-one; 
30 8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-[l ) 23]triazol4-yl-phenyl)-l>3-dihydro- 

benzo[b] [l,4]diazepin-2-one; 

8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-me^ 

benzo[b](l,4]diazepin-2-one; 

8-(2-Ruoro-phenyl)-7-hydroxy-4-[3-(2-me^ 
35 dihydro-benzo[b] [ l,4]diazepin-2-one; 

8-(2,5-Difluoro-phenyl)-7-methoxy-4^^ 

benzo [b] [1,4] diazepin-2-one; 
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8-(2-Fluoro-phenyl)-7-hydroxy-4- [3-(3-methyl-isoxazol-5-yl)-phenyl) - 1,3-dihydro- 
benzo[b] [l,4]diazepin-2-one; 

3- (7-(2,5-Difluoro-phenyi)-8-hydroxy^^ 
yi]-benzonitrile; 

5 8-(4-Fluoro-phenylethynyl)-7-hydro^ 
benzo[b][l,4]diazepin-2-one; and 
8-(4-Huoro-phenylethynyl)-7-hydro^ 
benzo[b] [ l,4]diazepin-2-one. 

Compounds of formula I, wherein R 3 is thiophenyl, preferably thiophen-2-yl, which is 
10 optionally substituted by cyano or halogen; or R 3 is pyridinyl, preferably pyridin-4-yl, 
which is optionally substituted in 2-position by cyano or halogen, or wherein R 3 is thiazolyl 
which is optionally substituted in 2-position with imidazolyl or 4-methylimidazolyl, are 
also preferred. 

The following compounds are particularly preferred: 
15 5-[7-(2-Fluoro-phenyl)-8-metto^ 
thiophene-2-carbonitrile; 
2-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-^ 
thiophene-3-carbonitrile; 

4- [7-(2-Fluoro«phenyl)-8-methoxy-4-oxo-4,5-dity^ 
20 pyridine-2-carbonitrile; 

4- [7-(4-Fluoro-phenyl)-8-hydroxy^ 
pyridine-2-carbonitrile; 

4-[7-(2-Huoro-phenyl)-8-hydroxy-4-oxo-4,5-^ 
pyridine-2-carbonitrile; and 
25 8-(2-Huoro-phenyl)-4-[2-(4-methy^^ 
benzo[b] [ l,4]diazepin-2-one. 

All tautomeric forms of the compounds of the invention are also embraced herewith. 

The term "lower alkyl" used in the present description denotes straight-chain or branched 
saturated hydrocarbon residues with 1-7 carbon atoms, preferably with 1-4 carbon atoms, 
30 such as methyl, ethyl, n-propyl, i-propyl and the like. 

The term "lower cycloalkyl" used in the present description denotes cyclic saturated 
hydrocarbon residues with 3-5 carbon atoms, preferably with 3 carbon atoms, such as 
cyclopropyL 
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The term "lower alkoxy" denotes a lower alkyl residue in the sense of the foregoing 
definition bonded via an oxygen atom. 

The term "halogen" embraces fluorine, chlorine, bromine and iodine. 

The term "5 or 6 membered aryl or heteroaryP embraces phenyl, thiophenyl, pyridine, 
5 partially hydrated pyridine. 

The expression "five-membered aromatic heterocyde" embraces, furan, thiazol, imidazol, 
pyrazol, 13-thiazol, 1,3-oxazol, 1,2-oxazoI, 1,2-thiazol, 1 ,2,3-triazol, 1,2,4-triazol, 1,2,4- 
oxadiazol, 1,2,3-oxadiazol, 1,2,4-thiadiazol, 1,2,3-thiadiazoland tetrazol. 

The compounds of general formula I and their pharmaceutical^ acceptable salts can be 
10 manufactured according to the following methods: 

SchemeA 




According to scheme A, compounds of general formula I, in which X, R 1 , R 2 and R 3 are as 
described above, can be prepared from compounds of general formula II via an acylation- 
15 deprotection-cyclization sequence: 

For example reacting compounds of general formula II with a dioxinone IV, in which R 3 is 
as described above, in an inert solvent such as toluene or xylene at elevated temperatures, 
preferably between 80 °C and 160 °C gives rise to compounds of general formula III. 

Alternatively, compounds of general formula III can also be prepared by for example 
20 reaction of a compound of general formula II with a 0-ketoester (general formula IVa), in 
which R 3 is as described above using the same conditions as described for the reaction with 
the dioxinones. 
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Afterwards, cleaving the BOC protecting group in compounds of general formula III and 
concomitant cydization of the deprotected compound yields the desired compounds of 
general formula I. Any other suitable amino protecting group, such as e.g. Fmoc or 
benzyloxycarbonyl (Z), can be alternatively used instead of the BOC group. 

The deprotection-cydization step can be carried out by treating the compounds of general 
formula III with for example a Bronsted acid such as trifluoroacetic acid in an inert solvent 
such as dichloromethane (DCM). The reaction is preferably carried out at temperatures 
between 0 °C and 50 °C. It may be advantageous to use also anisole or 1>3- 
dimethoxybenzene as a carbocation scavenger in the reaction mixture. 

Scheme B 
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According to scheme B, compounds of general formula II in which R 1 is as described above 
for compounds where X is a single bond and R 2 is as described above, can be prepared by 
different routes depending on the nature of R 1 from the iodo-compounds of general 
formula V, in which R 2 is as described above. As shown in scheme B, the key steps are 
coupling reactions of Suzuki- and Stille-type in presence or absence of carbonmonoxide. 
The exact conditions for the respective compounds of general formula II can be found in 
the experimental part. 

Compounds of general formula V, in which R 2 is as described above, can be prepared by 
different routes depending on the individual residue R 2 : 



10 Scheme C 



H0 2 ICI l YV N ° 2 'VV N0 2 

NHBoc 



R 2A ^NH 2 NaOAc/ R 2 ^^NH 2 general R 2 ^^i 



HOAc * procedure 

XI general xn B Va 

procedure 
A 

GP B, method a: diphosgene, EtOAc, 77 °C; then t-BuOH 

GP B, method b: Boc^O, OzfiO^ 2-butanone, 52 °C 

GP B, method c: i) BoCjO, DMAP, THF; ii) TFA, DCM, 0 °C 

As shown in scheme C, compounds of general formula Va, in which R 2 is lower alkyl, 
halogen or alkoxycarbonyl, can be prepared from the known compounds of general 
formula XI by iodination and subsequent protection of the synthetic intermediates with 
15 general formula XII. 

The iodination step can be carried out by for example using iodine monochloride in acetic 
acid in the presence of sodium acetate. The reaction can be for example carried out at 
temperatures between 20 °C and 80 °C 

The protection of the amino function can be achieved by for example reacting compounds 
20 of general formula XII with di- tert.-butyl-carbonate in the presence of a base such as 
cesium carbonate. The reaction can be carried out in polar solvents such as acetone or 
butanone and the like at temperatures between 20 °C and 60 °C. 

As shown in scheme D, compounds of general formula Vb and Vc, in which R 2 is attached 
via a sulfur- or nitrogen-atom (R 2 represents for example morpholin-4-yl; 
25 thiomorpholino-4-yl; dialkylamino; carboxymethylsulfanyl etc), respectively, can be 
prepared from the intermediate XIII by a nudeophilic substitution reaction with the 
respective amines or mercaptanes in the presence of a suitable base. 
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The reaction is preferably carried out in a polar, aprotic solvent such as dimethyl 
formamide, N-methyl-pyrrolidone or dimethyl sulfoxide and the like. The base can be 
selected from the sterically hindered amines such as Hunig's base, alkoxides such as 
sodium methoxide and tert-butoxide, or hydrides such as sodium hydride. The reaction 
can be performed at temperatures between 20 °C and 1 10 °C, depending on the individual 
compounds to be synthesized. 

Compounds of general formula Vd in which R 2 is attached via an oxygen atom (R 2 
represents for example lower alkoxy, lower halo-alkoxy, lower cyclo-alkoxy, lower alkoxy- 
lower alkoxy, etc.) can be prepared as for example shown in scheme E: 



i 
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by a nucleophilic aromatic substitution reaction with the respective alcohol in the presence 
of a suitable base and subsequent protection of the amino function. The base can be 
5 selected from the class of Bronsted bases such as potassium hydroxide and the like. The 
reaction is preferably carried out in a polar, aprotic solvent such as dimethyl formamide, 
N-methyl-pyrrolidone or dimethyl sulfoxide and the like at temperatures between 20 °C 
and 100 °C. 

The protection of the amino function can be achieved by for example reacting compounds 
10 of general formula XV with di-tert-butoxy carbonate in the presence of a base such as 
cesium carbonate. The reaction can be carried out in polar solvents such as acetone or 
butanone and the like at temperatures between 20 °C and 60 °C. 

Another method to achieve this protection step is to transform first the amino function in 
a compound with general formula XV into an isocyanate by reaction with phosgene or a 
15 phosgene equivalent in the presence of a suitable base, which is then treated with tert.- 
butyl-alcohol to give the desired compounds of general formula Vd. 

Another suitable method to achieve this protection step is to transform first the amino 
function in a compound with general formula XV into the corresponding di-Boc 
compound by reaction with excess di-tert.-butoxy carbonate in the presence of 4- 
20 dimethylaminopyridine (DMAP), which is then treated with 2 eq. TFA in dichloromethane 
to give the desired compounds of general formula Vd. 



WO 01/29011 



PCT/EP00/09553 



-11- 

This reversal of steps, i.e. performing first the nudeophilic aromatic substitution on the key 
intermediate XIV and second protection of the amino-function as shown in synthetic 
scheme E can also be applied to those compounds with the general formula Vb and Vc 
(synthetic scheme D). 

5 Yet another method of preparing compounds of the general formula Vd is using the O-allyl 
compound XIX and perfoming a deallylation-alkylation sequence as outlined in scheme £. 
The deallylation is preferably carried out by transition-metal catalyzed isomerisation, e.g. 
in the presence of Rhodium(I)-salts like for example Wilkinson's catalyst [(PPh3)3RhCl] or 
Palladium(II)-salts such as ((PPhjkPdCk], followed by aqueous acid hydrolysis of the 

10 resulting vinyl ether. An example for this procedure can be found in /. Org. Chem. 1973, 
38, 3224. The alkylation of the phenol XX to the desired compound of the general formula 
Vd can be carried out with electrophilic reagents of the general formula R-X, in which R 
has the meaning of lower alkyl, lower alkenyl, alkyl acetate or benzyl and X represents a 
leaving group, for example iodide, bromide, methanesulfonate or tolylsulfonate, in a 

15 suitable solvent in the presence of a base. The reaction is preferably carried out in polar, 
aprotic solvents, for example chlorinated solvents such as dichloromethane, chloroform or 
dichloroethane, or amides, for example dimethylformamide, dimethylacetamide and N- 
methyl-pyrrolidone, or sulfoxides, for example dimethyl sulfoxide. The base can be 
selected from the sterically hindered amines such as Hunig's base, alkoxides such as 

20 sodium methoxide and tert-butoxide, hydrides such as sodium hydride, hydroxides such 
as potassium hydroxide, carbonates such as potassium carbonate or hydrogen carbonates 
such as potassium hydrogen carbonate. The reaction can be performed at temperatures 
between -20 °C and 80 °C, depending on the individual compounds to be synthesized. For 
the synthesis of an 0-tert.-butyl compound with the general formula Vd the phenol XX 

25 can be treated with DMF-di-tert.-butylacetal in toluene or benzene at 80 °C as described in 
Synthesis 1983, 135. 
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5 compounds of general formula Ve and Vf in which R 2 is attached via a carbon atom (R 2 
represents for example lower alkyloxy-carbonyl-methyl; cyano-methyl, etc.) can be 
prepared from compound XIII or XIV by for example reaction with a malonic acid ester or 
-half-ester in the presence of a base followed by the removal of one of the alkyl carboxylates 
via decarboxylation. The exact reaction conditions vary with the identity of the individual 
10 compounds and are described in the examples. 

The key intermediates XIII and XTV can be prepared as already described in scheme C 

For the one-carbon-moiety bearing compounds of the general formula Vh to VI, the 
synthesis starts from known methyl 3-amino-4-nitrobenzoate. Standard iodination as 
described in synthetic scheme C leads to the iodide XXI, which in turn can be protected 

15 with the Boc-group. The reduction of the methyl ester can for example be performed by 
treatment with lithium borohydride, sodium borohydride or diisobutylaluminumhydride 
in an aprotic solvent like for example THF, ether or toluene . The presence of an alcohol 
such as methanol, ethanol or isopropanol can be advantegous. The reduction is preferably 
carried out at temperatures between -20 °C and 0 °C. Further functionalization, like for 

20 example conversion into a chloride (Vk), of the resulting benzylic alcohol Vh follows 
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standard procedures known to someone skilled in the art. The exact reaction conditions 
vary with the identity of the individual compounds and are described in the examples. 

Scheme G 
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5 According to scheme G, compounds of general formula II in which R 1 is as described above 
for compounds where X is an ethynediyl group can be prepared by different routes from 
the iodo-compounds V, depending on the nature of R l and R 2 As shown in scheme G, the 
transformation can for example be carried out 

a) by directly attaching the R^alkynediyl-substituent to a compound of general formula V 
10 via a Sonogashira-type coupling followed by the reduction of the nitro group or 

b) by two stepwise Sonogashira-type couplings, in which first trimethylsilyl-acetylene is 
coupled to a compound of general formula V to yield, after deprotection with sodium 
hydroxide in methanol, the intermediate XVIII which then can be transformed via a 
second Sonogashira-type coupling with the appropriate reactant R l -I, R l -Br or R l - 

15 OS0 2 CF 3 and reduction of the nitro group to the desired compounds of general formula II. 
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The exact conditions for the respective compounds can be found in the experimental part. 

Scheme H 

| MgC^EtgN 
ft method a) ^0'^^°°^ CH a CN \\ 
R sA R ^ R 3A/C0 2 R' 

R = CI, OH, OMe, OEt A 0 But THF.-78'C R' = H, Et t But 

meth0dc) Me 3 SK3 2 C^C0 2 SiMe 3 1 ) UBr, EtjN, CH 3 CN 

general 
procedure 
M 

9 method a) isopropenylacetate O^^O 

tf XyC Vt =25 . li 

method b) TFAA, TFA, acetone " 0 

IVa IV 

R' = H, But general 

procedure 
N 



5 According to Scheme H, the dioxinones and fi-keto esters building blocks with the general 
formula IV and IVa can be prepared by methods known to someone skilled in the art from 
the corresponding carboxylic acid derivatives R 3 -COR, i.e. free acids, methyl or ethyl esters 
and acid chlorides. The exact conditions for the corresponding compounds can be found 
in the experimental part. 

10 Another synthetic route to prepare compounds of general formula I in which R 1 , R 2 and X 
have the meaning as described above and R 3 is a carbamide of general formula C(0)NR 4 R 5 , 
in which R 4 and R 5 is hydrogen, lower alkyl or R 4 and R 5 together form a morpholino- 
residue or a N-methyl-piperazine, is outlined in scheme I: 

Scheme I 
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The exact conditions for the respective compounds can be found in the experimental part 

The pharmaceutical^ acceptable salts can be manufactured readily according to methods 
known per se and taking into consideration the nature of the compound to be converted 
into a salt. Inorganic or organic acids such as, for example, hydrochloric acid, hydrobromic 

5 acid, sulphuric acid, nitric acid, phosphoric acid or citric acid, formic acid, fumaric acid, 
maleic acid, acetic acid, succinic acid, tartaric acid, methanesulphonic acid, p- 
toluenesulphonic acid and the like are suitable for the formation of pharmaceutical^ 
acceptable salts of basic compounds of formula I. The compounds of formula I and their 
pharmaceutical^ acceptable salts are metabotropic glutamate receptor antagonists and can 

10 be used for the treatment or prevention of acute and/or chronic neurological disorders, 
such as psychosis, schizophrenia, Alzheimer's disease, cognitive disorders and memory 
deficits. Other treatable indications are restricted brain function caused by bypass 
operations or transplants, poor blood supply to the brain, spinal cord injuries, head 
injuries, hypoxia caused by pregnancy, cardiac arrest and hypoglycaemia. Further treatable 

15 indications are acute and chronic pain, Huntington's chorea, ALS, dementia caused by 
AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by 
medicaments as well as conditions which lead to glutamate-deficient functions, such as e.g. 
muscle spasms, convulsions, migraine, urinary incontinence, nicotine addiction, psychoses, 
opiate addiction, anxiety, vomiting, dyskinesia and depression. 

20 The compounds of formula I and pharmaceutically acceptable salts thereof can be used as 
medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical 
preparations can be administered orally, e.g. in the form of tablets, coated tablets, drag£es, 
hard and soft gelatine capsules, solutions, emulsions or suspensions. However, the 
administration can also be effected rectally, e.g. in the form of suppositories, or 

25 parenterally, e.g. in the form of injection solutions. 

The compounds of formula I and pharmaceutically acceptable salts thereof can be 
processed with pharmaceutically inert, inorganic or organic carriers for the production of 
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acid 
or its salts and the like can be used, for example, as such carriers for tablets, coated tablets, 

30 drag£es and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for 
example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the like; depending 
on the nature of the active substance no carriers are, however, usually required in the case 
of soft gelatine capsules. Suitable carriers for the production of solutions and syrups are, 
for example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as 

35 alcohols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection 
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solutions of water-soluble salts of compounds of formula I, but as a rule are not necessary. 
Suitable carriers for suppositories are, for example, natural or hardened oils, waxes, fats, 
semi-liquid or liquid polyols and the like. 

In addition, the pharmaceutical preparations can contain preservatives, solubilizers, 
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying 
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still 
other therapeutically valuable substances. 

As mentioned earlier, medicaments containing a compound of formula I or a 
pharmaceutical^ acceptable salt thereof and a therapeutically inert excipient are also an 
object of the present invention, as is a process for the production of such medicaments 
which comprises bringing one or more compounds of formula I or pharmaceutical^ 
acceptable salts thereof and, if desired, one or more other therapeutically valuable 
substances into a galenical dosage form together with one or more therapeutically inert 
carriers. 

The dosage can vary within wide limits and will, of course, be fitted to the individual 
requirements in each particular case. In general, the effective dosage for oral or parenteral 
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being 
preferred for all of the indications described. The daily dosage for an adult human being 
weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and 
700 mg per day. 

The present invention relates also to the use of compounds of formula I and of 
pharmaceutical^ acceptable salts thereof for the production of medicaments, especially for 
the control or prevention of acute and/or chronic neurological disorders of the 
aforementioned kind. 

The compounds of the present invention are group II mGlu receptor antagonists. The 
compounds show activities, as measured in the assay described below, of 50 \*M or less, 
typically 3 or less, and ideally of 0.5 \jM or less. In the table below are described some 
specific pKi values of preferred compounds. 
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Compound 


KimGlu2 (jiM) 


3-(8-Chloro-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b][l,4]diazepin-2-yl)-benzonitrile 


0.028 


3-[8-(4-Methyl-piperazin-l-yl)-4-oxo-7-phenylethynyl-4,5- 
dihydro-3H-benzo[b][l > 4]diazepin-2-yl]-benzonitrile 


0.305 


3-(8-Chloro-4-oxo-7-phenyl-4,5-dihydro-3H- 
benzo[b] [l,4]diazepin-2-yI)-benzonitrile 


0.120 


[4-(3-Cyano-phen^)-2-oxo-8-phenylethynyl-23-dihydro- 
lH-benzo(b][l,4)diazepin-7-ylsulfenyl]-acetic acid methyl 
ester 


0.051 


2-[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3- 
dihydro-lH-benzo[b][l,4]diazepin-7-ylJ-acetamide 


0.037 


3-(8-Methoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b] [l,4]diazepin-2-yi)-benzonitrile 


0.046 


3-(8-Cyanomethyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b][l,4)diazepin-2-yl)-benzonitrile 


0.016 


4-(3-Iodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl- 
1 ,3-dihydro-benzo [b] [ l,4]diazepin-2-one 


0.021 


4-(3-Imidazol-l-yl-phenyl)-7-(2-methoxy-ethoxy)-8- 
phenylethynyl- 1 ,3-dihydro-benzo [b] [ 1 ,4] diazepin-2-one 


0.012 


[RS] -3- [4-Oxo-8-(2-oxo- [ 1 ,3) dioxolan-4-ylmethoxy)-7- 
phenylethynyl-4,5-dihydro-3H-benzo[b] [ l,4]diazepin-2- 
yl]-benzonitrile 


0.035 


7-Hydroxymethyl-4-(3-imidazol-l-yl-phenyl)-8- 
phenylethynyl- 1 ,3-dihydro-benzo [b] [ 1 ,4] diazepin-2-one 


0.018 


[4- (3-Imidazol- 1 -yl-phenyl)-2-oxo-8-phenylethynyl-2,3- 
dihydro-lH-benzo[b][l,4]diazepin-7-yloxy]-acetonitrile 


0.009 
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8-(4-Fiuoro-phen)1ethynyl)-7-hydroxymethyl-4-(3- 
imidazol-l-yl-phenyl)-l,3-dihydro-benzo[b][l,4]diazepin- 

2-one 


0.009 


7-(2-Hydroxy-ethoxy)-4-(3-imidazoH-yl-phenyl)-8- 
phenylethynyl-l,3-dihydro-ben2o[b] [ l,4]diazepin-2-one 


0.032 


8-(4-Fluoro-phenyl)-7-[4-(2-hydroxy-ethoxy)-pipendin-l- 

yl]-4-(3-imidazol-l-yl-phenyl)-l,3-dihydro- 

benzo[b] [l,4]diazepin-2-one 


0.100 


8-(4-Fluoro-phen)d)-7-hydroxy-4-(3-imidazol-l-yl- 
phenyl)-l»3-dihydro-benzo[b][l,4]diazepin-2-one 


0.007 


8-(2-Fluoro-phen)d)-7-methoxy-4-[3-(2-methyl-imidazol- 
l-yl)-phenyl]-l>3-dihydro-bcnzo[b][l > 4]diazepin-2-one 


0.138 


5-[7-(2-Fluoro-phenyi)-8-methoxy-4-oxo-4,5-dihydro-3H- 
benzolbjll^ldiazepin^-ydl-liiiophene^-carbonitrile 


0.168 


4-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-4 ) 5-dihydro-3H- 
benzo[b] [ l,4]diazepin-2-yl]-pyridine-2-carbonitrile 


0.033 


8-(2-Fluoro-phenyl)-7-hydroxy-4-(3- [ 1,2,3] triazol-1 -yi- 
phenyl)-l,3-dihydro-ben2o[b][l,4]diazepin-2-one 


0.028 


8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methyl-imidazol-l- 
yl)-phenyl]-l,3-dihydro-benzo[b][l,4)diazepin-2-one 


0.108 


8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(2-methylsulfanyl- 
imidazol- l-yl)-phenyl] - l,3-dihydro-benzo[b] [ 1,4] diazepin- 
2-one 


0.021 


8-(2,5-Difluoro-phenyi)-7-methoxy-4-(3-[l,2 > 3]triazoM- 
yl-phenyl)-l,3-dihydro-benzo[b](l,4]diazepin-2-one 


0.012 


8-(2-Fluoro-phenyl)-7-hydroxy-4-[3-(3-methyl-isoxazol-5- 
yl)-phenyl] - U-dihydro-benzo [b] [ 1,4] diazepin-2-one 


0.015 


3-[7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro- 


0.006 
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3H-benzo[b] [ l,4]diazepm-2-yl]-benzonitnle 




8-(4-Ruoro-phen)iethynyl)-7-hydroxy-4-(3-imidazol-l-yl- 
phenyl)-13-dihydro-benzo[b][l,4]diazepin-2-one 


0.013 


8-(4-Fluoro-phenylethynyl)-7-hydroxy-4-(3-[l,2,3]triazol- 
l-yl-phenylJ-l^-dihydro-benzofbKl^ldiazepin^-one 


0.010 



f 3 Hl-LY354740 binding on mGlu2 transfected CHO cell membranes 
Transfection and cell culture 

cDNA encoding the rat mGlu2 receptor protein in pBluescript II was obtained from Prof. 

5 S. Nakanishi (Kyoto, Japan), and subdoned into the eukaryotic expression vector pcDNA 
I-amp from Invitrogen (NV Leek, The Netherlands). This vector construct (pcDlmGR2) 
was co-transfected with a psvNeo plasmid encoding the gene for neomycin resistance, into 
CHO cells by a modified calcium phosphate method described by Chen & Okayama 
( 1988). The cells were maintained in Dulbecco's Modified Eagle medium with reduced L- 

10 glutamine (2 mM final concentration) and 10% dialysed foetal calf serum from Gibco BRL 
(Basel, Switzerland). Selection was made in the presence of G-418 (1000 ug/ml final). 
Clones were identified by reverse transcription of 5 fig total RNA, followed by PCR using 
mGlu2 receptor specific primers 5' - atcactgcttgggtttctggcactg - 3 ' and 5'- 
agcatcactgtgggtggcataggagc-3' in 60 mM Tris HC1 (pH 10), 15 mM (NIWzSO* 2 mM 

15 MgCl 2 , 25 units/ml Taq Polymerase with 30 cycles annealing at 60 °C for 1 min., extention 
at 72 °C for 30 s, and 1 min. 95 °C denaturation. 

Membrane preparation 

Cells, cultured as above, were harvested and washed three times with cold PBS and frozen 
at -80 °C. The pellet was resuspended in cold 20 mM HEPES-NaOH buffer containing 10 
20 mM EDTA (pH 7.4), and homogenised with a polytron (Kinematica, AG, Uttau, 

Switzerland) for 10s at 10 OOOrpm. After centrifugation for 30 rnih. at 4 °C, the pellet was 
washed once with the same buffer, and once with cold 20 mM HEPES-NaOH buffer 
containing 0.1 mM EDTA, (pH 7.4). Protein content was measured using the Pierce 
method (Socochim, Lausanne, Switzerland) using bovine serum albumin as standard. 

25 [ 3 H}-LY354740 binding 

After thawing, the membranes were resuspended in cold 50mM Tris-HCl buffer containing 
2 mM MgCl 2 and 2 mM CaCl 2 , (pH 7) (binding buffer). The final concentration of the 
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membranes in the assays was 25 [ig protein/ml. Inhibition experiments were performed 
with membranes incubated with 10 nM ( 3 H]-LY354740 at room temperature, for 1 hour, 
in presence of various concentrations of the compound to be tested. Following the 
incubations, membranes were filtered onto Whatmann GF/C glass fiber filters and washed 
5 5 times with cold binding buffer. Non specific binding was measured in the presence of 10 
\M DCG IV. After transfer of the filters into plastic vials containing 10 ml of Ultima-gold 
scintillation fluid (Packard, Zurich, Switzerland), the radioactivity was measured by liquid 
scintillation in a Tri-Carb 2500 TR counter (Packard, Zurich, Switzerland). 

Data analysis. 

10 The inhibition curves were fitted with a four parameter logistic equation giving IC50 
values, and Hill coefficients. 

EXAMPLES 

The following examples relate to the preparation of the (4-iodo-2-nitro-phenyl)-carbamic 
acid tert-butyl esters (Synthetic Scheme C): 

15 General procedure A 

Preparation of 4-iodo-2-nitroanilines by iodination of 2-nitroanilines [according to 
Wilson, J. Gerald; Hunt, Frederick C. Aust. J. Chem. 1983, 36, 2317-25] 

To a stirred solution of the 2-nitroaniline (1.0 mol) in HOAc (500 mL) containing 
anhydrous NaOAc (93-103 g, 1.125-1.25 mol), iodine monochloride (59-66 mL, 1.125-1.25 

20 mol) in HOAc (300 mL) was added over 60 min. The reaction mixture was heated to the 
given temperature until thin layer chromatography (tic) indicated complete conversion of 
the starting material, stirred for another 30 min at 23 °C, then diluted slowly with H 2 0 
(1000 mL) which caused the separation of the crystalline product. Stirring was continued 
for 1 h and the product was filtered off, washed free of HOAc and dried in vacuum at 60 

25 °C 

Example A 1 

5-Chloro-4-iodo-2-nitro-phenylamine 

Prepared from 5-chloro~2-nitroaniline by iodination with iodine monochloride in 
HOAc/NaOAc according to the general procedure A (80 °C). Obtained as an orange solid. 



30 MS (EI) 298 (M + ) and 300 [(M+2) + ]j mp 202-203 °C (dec). 
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Example A2 

4- Iodo-5-methyl-2-nitro-phenylamine 

Prepared from 5-methyl-2-nitroaniline by iodination with iodine monochloride in 
HOAc/NaOAc according to the general procedure A (80 °C). Obtained as a red solid. 

5 MS(EI)278(M + );mpl54°C(dec). 

Example A3 

5- Amino-2-iodo-4-nitrobenzoic acid methyl ester 

Prepared from 3-amino-4-nitrobenzoic acid methyl ester (22.25 g, {CAS-No. (99512-09- 
1); prepared in two steps as follows: 3-hydroxy-4-nitrobenzoic acid (30 g, 164 mmol), 

10 NH4CI (21.91 g, 410 mmol) in 25% aq. NH 3 (180 mL) was heated in a steel autoclave at 
160 °C for 7 h (internal pressure: 23 bar). Cooled to 23 °C and evaporated to dryness. 
Taken up in H 2 0 (200 mL), adjusted pH with cone. H 2 S0 4 to pH 1, saturated with NaCl 
and extracted with EtOAc (6 x 750 mL), dried combined organic layer over MgS0 4 . 
Filtration and removal of the solvent in vacuum left the sufficiently pure 3-amino-4- 

15 nitrobenzoic acid (22.26 g, 75 %) as an orange solid. This material was suspended in 
MeOH (500 mL), cone. H 2 S0 4 (3 mL) was added and the mixture was heated to 65 °C for 
2.5 days. The solvent was removed in vacuum, the solid residue taken up in EtOAc, washed 
with sat. NaHCOrsol. and brine, followed by drying over MgS0 4 . Removal of the solvent 
left the sufficiently pure 3-amino-4-nitrobenzoic acid methyl ester (22.25 g, 93 %) as an 

20 orange solid.} by iodination with iodine monochloride in HOAc/NaOAc according to the 
general procedure A (35 °C). Obtained as an orange solid (29.38 g, 80 %). 

MS (EI) 322 (M + ); mp 168 °C (dec). 

General procedure B: 

Preparation of (2-nitro-phenyl)-carbamic acid tert.-butyl esters from 2-nitroanilines 

25 Method a: To a solution of diphosgene (4.1 mL, 34.1 mmol) in EtOAc (40 mL) at 0 °C was 
added a solution of the 4-iodo-2-nitroaniline (45.5 mmol) in EtOAc (200-500 mL), and 
the mixture was heated to reflux for 18 h. The solvent was removed in vacuum to leave a 
brown solid, which was triturated with hot hexane (200 mL). The solid material was 
filtered off and the filtrate was concentrated under reduced pressure to leave the pure 4- 

30 iodo-2-nitrophenylisocyanate as a yellow solid. This material was refluxed in a mixture of 
excess tert-BuOH in CH 2 C1 2 for 2.5 h. Removal of the solvent left an orange solid which 
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was purified by silica gel column chromatography with hexane/EtOAc to give the (4-iodo- 
2-nitro-phenyl)-carbamic acid tert-butyl ester as a yellow solid. 

Method b: To a mixture of the 4-iodo-2-nitroaniline (142 mmol) and cesium carbonate 
(55.5 g, 170 mmol) in 2-butanone (740 mL) was dropwise added a solution of Boc 2 0 (37.8 

5 g, 173 mmol) in 2-butanone (170 mL) and the resulting mixture was stirred at 52 °C for 26 
h. The solvent was removed in vacuum, the residue was treated with a mixture of H 2 0 (240 
mL) and MeOH (240 mL) and extracted with hexane (3 x 500 mL). The combined hexane 
layer was washed with brine (200 mL) and all aqueous layers were reextracted with hexane 
(300 mL). All combined hexane layers were dried over MgS0 4 , filtered and the solvent was 

10 removed in vacuum to give an orange solid, which was purified by silica gel column 
chromatography with hexane/EtOAc to give the (4-iodo-2-nitro-phenyl)-carbamic acid 
tert.-butyl ester as a yellow solid. 

Method c: To a solution of the 4-iodo-2-nitroaniline (550 mmol) and DMAP (1.22 g, 10 
mmol) in THF (1000 mL) at 23 °C was dropwise added within 70 min a solution of Boc 2 0 

15 (246 g, 1 128 mmol) in THF (500 mL) and stirring was continued at 23 °C for 75 min. The 
entire mixture was evaporated to dryness and dried at HV to leave a dark brown solid 
(253.59 g). This material was dissolved in DCM (1 100 mL), cooled to 0 °C and TFA (84 
mL, 1100 mmol) was added dropwise. The mixture was stirred at 0 °C for 2 h, poured into 
icecold sat. NaHC03-sol., extracted with DCM, washed with brine and dried over MgS04. 

20 Removal of the solvent in vacuum left a dark brown solid (199.71 g) which was coated on 
silica gel and purified by silica gel column chromatography with hexane/EtOAc to give the 
(4-iodo-2-nitro-phenyl)-carbamic acid tert. -butyl ester as a yellow solid. 

Example Bl 

(5-Chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

25 Prepared the isocyanate from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al ) (7.0 g, 
23.45 mmol) with diphosgene (2.12 mL, 17.6 mmol) in EtOAc (30 mL), followed by 
treatment with tert-BuOH (100 mL) in CH2CI2 (100 mL) according to the general 
procedure B (method a). Obtained as a yellow solid (7.1 g, 76 %). 

MS (EI) 398 (M + ) and 400 [(M+2) + ); mp 82-84 °C. 

30 Example B2 



(4-Iodo-5-methyl-2-nitro-phenyl)-carbamic acid tert-butyl ester 
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Prepared the isocyanate from 4-iodo-5-methyl-2-nitro-phenylamine (Example A2) (13.51 
g, 48.6 mmol) with diphosgene (4.4 mL, 36.4 mmol) in EtOAc (50 mL), followed by 
treatment with tert-BuOH (150 mL) and CH 2 C1 2 (150 mL) according to the general 
procedure B (method a). Obtained as a yellow solid ( 14.1 g, 77 %). 

5 MS (EI) 378 (M*);mp 99-100 °C. 

Example B3 

5-teit-Butoxycarbonylamino-2-iodo-4-nitro-benzoic acid methyl ester 

Prepared the isocyanate from 5-amino-2-iodo-4-nitro-benzoic acid methyl ester (Example 
A3) (5.5 g, 17 mmol) with diphosgene (1.55 mL, 13 mmol) in EtOAc (135 mL), followed 
10 by treatment with tert-BuOH (20 mL) and CH 2 C1 2 (70 mL) according to the general 
procedure B (method a). Obtained as a yellow solid (5.2 g, 72 %). 

MS (ISP) 440 [(M+NH4) + ]; mp 126 °C 

Example B4 

(5-Allyloxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

15 Prepared the isocyanate from 5-allyloxy-4-iodo-2-nitro-phenylamine (Example El) (9.0 g, 
28.2 mmol) with diphosgene (2.6 mL, 21.2 mmol) in EtOAc (150 mL), followed by 
treatment with tert-BuOH (80 mL) and CH 2 C1 2 (80 mL) according to the general 
procedure B (method a). Obtained as a yellow solid (9.16 g, 77 %). 

MS (ISP) 421 [(M+Hf] and 438 [(M+NH 4 ) + ); mp 93-95 °C. 

20 Example B5 

(4-Iodo-5-methoxy-2-mtro-phenyl)-carbamic acid tert-butyl ester 

Prepared the isocyanate from 4-iodo-5-methoxy-2-nitro-phenylamine (Example E2) (2.85 
g, 9.69 mmol) with diphosgene (0.88 mL, 7.27 mmol) in EtOAc (52 mL), followed by 
treatment with tert-BuOH (25 mL) and CH 2 C1 2 (25 mL) according to the general 
25 procedure B (method a). Obtained as a yellow solid (3.0 g, 79 %). 



MS (EI) 394 (M + );mpl71°C. 
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Example B6 

[4-Iodo-5-(2-methoxy-ethoxy)-2-nitro-phenyl) -carbamic acid tert.-butyl ester 

Prepared the isocyanate from 4-iodo-5-(2-methoxy-ethoxy)-2-nitro-phenylamine 
(Example E3) (273 g, 8.08 mmol) with diphosgene (0.8 mL, 6.06 mmol) in EtOAc (50 
mL), followed by treatment with tert-BuOH (25 mL) and CH 2 C1 2 (25 mL) according to 
the general procedure B (method a). Obtained as a yellow solid (3.0 g, 86 %). 

MS (ISP) 439 [(M+Hf ], 456 [(M+NHifJ and 461 [(M+Na) + ); mp 109-111 °C 

Example B7 

[4-Iodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy)-ethoxy)-2-nitro-phenyl]- 
carbamic acid tert.-butyl ester 

Prepared the isocyanate from 4-Iodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxyJ-ethoxy}- 
ethoxy)-2-nitro-phenylamine (Example E4) (8.0 g, 17 mmol) with diphosgene (1.54 mL, 
13 mmol) in EtOAc (100 mL), followed by treatment With tert-BuOH (25 mL) and 
CH 2 C1 2 (25 mL) according to the general procedure B (method a). Obtained as a yellow oil 
(8.6 g, 89%). 

MS(ISP)588 [(M+NH 4 ) + ]. 
Example B8 

(RS)-(5-(2>2-Dimethyl-[13}di^^ 
carbamic acid tert-butyl ester 

Prepared from (RS)-5-(2,2-dimethyl-[l,3]dioxolan-4-yhnethoxy)-2-nitro-4- 
phenylethynyl-phenylamine (Example K14) (2.678 g, 5.7 mmol), Cs 2 C0 3 (2.23 g, 6.8 
mmol) and Boc 2 0 (1.52 g, 7.0 mmol) in 2-butanone (36.5 mL) at 52 °C according to the 
general procedure B (method b). Obtained as a yellow foam (2.0 g, 75 %). 

MS (ISP) 469 [(M+H) + ] and 486 [(M+NH*)*]; mp 32 °C. 

Example B9 (Ve (R=CN; R"=Boc)1 

(5-Cyanomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

Prepared the isocyanate from (5-amino-2-iodo-4-nitro-phenyl)-acetonitrile (Example Vf 
(R=CN; R n =H)) (5.15 g, 17 mmol) with diphosgene (2.05 mL, 17 mmol) in EtOAc (150 
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mL), followed by treatment with tert-BuOH (25 mL) and CH 2 C1 2 (25 mL) according to 
the general procedure B (method a). Obtained as a yellow solid (4.0 g, 58 %). 

MS (ISN) 402 [(M-H)'J; mp 124-126 °C 

Example BIO 

[5-(2-tert.-Butoxy-ethoxy)-4-iodo-2-nitro-phenyl]-carbamic acid tert.-butyl ester 

Prepared the di-Boc-compound from 5-(2-tert.-butoxy-ethoxy)-4-iodo-2-nitro- 
phenylamine (Example E6) (13.9 g, 36.6 mmol) and Boc 2 0 (16.35 g, 75 mmol), followed 
by treatment with 2 eq. TFA in CH 2 C1 2 according to the general procedure B (method c). 
Obtained as a yellow solid (14.96 g, 85 %). 

MS (ISP) 481 [(M+HH; mp 113-116 °C 

Example Bll 

[4-Iodo-5-(4-methoxy-benzyloxy)-2-nitro-phen)i}-carbamic acid tert.-butyl ester 

Prepared the di-Boc-compound from 4-iodo-5-(4-methoxy-benzyloxy)-2-nitro- 
phenyiamine (Example E7) (2.88 g, 7.20 mmol) and Boc 2 0 (3.30 g, 15.12 mmol), followed 
by treatment with 2 eq. TFA in CH 2 C1 2 according to the general procedure B (method c). 
Obtained as a waxy yellow solid (1.74 g). 

MS (ISN) 499 [(M-H)-]. 

The following procedures relate to the preparation of those (4-iodo-2-nitro-phenyl)- 
carbamic acid tert.-butyl esters bearing nitrogen substituents in the 5-position (Scheme D). 

General procedure C: 

Preparation of 5-N-substituted-(4-iodo-2-nitro-phenyl)-carbamicacid tert.-butyl esters: 
Method a: from (5-chloro-4-iodo-2-nitro-phenyI)-carbamic acid tert-butyl ester 
(5-Chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example Bl) was stirred 
with the desired amine optionally with toluene or DMSO and/or DIPEA at temperature 
from 23 °C to 100-130 °C until tic indicated complete disappearance of the chloride. The 
reaction was cooled to 23 °C poured into ice-water, the precipitate was filtered off, washed 
with water and dried in vacuum. In cases were the product did not precipitate, the mixture 
was extracted with EtOAc, washed with water and brine, dried over Na 2 S04. Filtration and 
removal of the solvent in vacuum left a crude product, which was purified by silica gel 
column chromatography with hexane/EtOAc to give the pure title compound. 
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Method b: from 5-chloro-4-iodo-2-nitro-phenylamine 

A mixture of 5-chloro-4-iodo-2-nitro-phen)damine (Example Al) (1.49 g, 5.0 mmol), the 
desired amine (6-25 mmol) and an appropriate base, like for example NaHC0 3 , K 2 C0 3 , 
Et 3 N or DIPEA (10-15 mmol) was stirred in DMSO, DMF or toluene (20-50 mL) at 60-130 

5 °C until tic indicated complete disappearance of the chloride. The reaction was cooled to 
23 °G poured into ice-water, neutralized with IN HC1, the precipitate was filtered off, 
washed with water and dried in vacuum. In cases were the product did not precipitate, the 
mixture was extracted with EtOAc, washed with water and brine, dried over Na 2 S04. 
Filtration and removal of the solvent in vacuum left a crude product, which was purified by 

10 silica gel column chromatography with hexane/EtOAc to give the pure title compound. 
Protection of the amino-group was achieved by following the general procedure B. 

Example CI 

[4-Iodo-5-(4-methyl-piperazin-l-yl)-2-nitro-phenyl]-carbamic acid tert-butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phen)d)-carbamic acid tert-butyl ester (Example 
15 Bl) (2.39 g, 6.0 mmol) and 1-methylpiperazine (1.60 mL, 15 mmol) in toluene (4.5 mL) at 
1 10 °C for 18 h according to the general procedure C (method a). Obtained as a yellow 
solid (2.2 g). 

MS (ISP) 463 [(M+H) + ); mp 134-136 °C. 
Example C2 

20 (4-Iodo-2-nitro-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert-butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (2.0 g, 5.0 mmol) and thiomorpholine (2.6 mL) in toluene (3.8 mL) DIPEA (1.7 mL) 
at 115 °C for 48 h according to the general procedure C (method a). Obtained as a yellow 
solid (1.1 g). 

25 MS (ISP) 466 ((M+H) + ); mp 132-134 °C. 

Example C3 

(4-Iodo-5-morpholin-4-yl-2-nitro-phenyl)-carbamic acid tert -butyl ester 



Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (2.0 g, 5.0 mmol) and morpholine (10 mL) at reflux for 3 h according to the general 
30 procedure C (method a). Obtained as a yellow solid (0.805 g). 



li 
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MS (ISP) 450 [(M+H) + ); mp 43-44 °C. 
Example C4 

[5-(l^Dioxa-8-aza-spiro[45]dec-8-)d)-4-iodo-2-nitro-phenyl]-carbam^ tert-butyl 
ester 

5 Prepared from (5<Woro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (3.0 g, 7.53 mmol), l,4-dioxa-8-aza-spiro(4,5)decane (4.82 mL, 37.63 mmol) and 
DIPEA (2.58 mL, 15.0 mmol) in toluene (4 mL) at reflux for 6 h according to the general 
procedure C (method a). Obtained as an orange solid (4.0 g). 

MS (ISP) 506 [(M+H) + j; mp 132-134 °C 

10 Example C5 

[4-Iodo-5-(4-methoxy-piperidin-l-)i)-2-nitro-phenyi]-carbamic acid tert-butyl ester 

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (6.91 g, 23.15 mmol), 
4-methoxypiperidine (4.0 g, 34.73 mmol) and NaHC0 3 (5.83 g, 69.45 mmol) in DMSO 
(230 mL) at 100 °C according to the general procedure C (method b). The obtained brown 
15 solid (7.95 g) was converted to the title compound according to the general procedure B 
(method c). Obtained as a yellow solid (6.55 g). 

MS (ISP) 478 [(M+Hf]; mp 133-135 °C 

Example C6 

{5-[(2-Hydroxy-ethyl)-methyl-amino]-4-iodo-2-nitro-phenyl|-carbamic acid tert-butyl 
20 ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (1.99 g, 5.0 mmol) and 2-methylaminoethanol (2.00 mL, 25.0 mmol) in DMSO (2.5 
mL) at 23 °C according to the general procedure C (method a). Obtained as a yellow gum 
(1.88 g). 

25 MS(ISP)438 [(M+H) + ]. 

Example C7 



[5-(4-Hydroxy.piperidin-l-yl)-4-iodo-2-nitro-phenyl]-carbamic acid tert-butyl ester 
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Prepared from (5-chloro-4-iodo-2-nitr -phenyl)-carbamic acid tert.-butyl ester (Example 
Bl) (1.99 g, 5 mmol) and 4-hydroxypiperidine (2.53 g, 25 mmol) in DMSO (2.5 mL) at 23 
°C according to the general procedure C (method a). Obtained as a yellow solid (1.88 g). 

MS (EI) 463 (M*); mp 58-60 °C. 
Example C8 

{5-[4-(2-Hydroxy-ethoxy)-piperidin-l-yl]-4-iodo-2-nitro-phenyl}-carbamic acid tert.- 
butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (2.2 g, 5.5 mmol), 4-(2-hydroxyethoxy)piperidine {CAS-No. (40256-14-2)} (800 mg, 
5.5 mmol) and EtjN (2.3 mL, 16.5 mmol) in DMSO (2.3 mL) at 23 °C according to the 
general procedure C (method a). Obtained as a yellow solid (1.65 g). 

MS(EI)507(M + );mp64-65°C. 

Example C9 

[5-(cb-3,4-Dmydroxy-pynoUdm-l-yl)-4-iodo-2-nitro-phenyl]-carbamicacidtert.-butyl 
ester 

Prepared in two steps as follows: (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.- 
butyl ester (Example Bl) (8.73 g, 21.9 mmol) was reacted with 3-pyrroline (2.0 mL, 26.3 
mmol, 70% pure, contains 30% pyrrolidine), EtjN (9.12 mL, 65.7 mmol) in DMSO (14 
mL) and EtOH (5 mL) at 23 °C according to the general procedure C (method a) to give a 
7:3 mature of [5-(2,5-dihydro-pyrrol-l-yl)-4-iodo-2-nitro-phen^]-carbamic acid tert.- 
butyl ester and (4-iodo-2-nitro-5-pynolidin-l-yl-phenyl)-carbamic acid tert.-butyl ester 
Obtained as a yellow solid (8.57 g). Part (4.31 g) of this material was dihydroxylated by 
reaction with NMO (1.28 g, 11.0 mmol), 2.5% Os0 4 in t-BuOH (1 mL, 0.1 mmol) and 
K 2 0s0 4 (40 mg, 0.1 mmol) in acetone (250 mL) and H 2 0 (100 mL) at 23 °C for 6 days. 
Obtained the title compound as an amorphous yellow substance (2.50 g). 

MS (ISP)466[(M+H) + ]. 

Example C10 



[5-(2-Hydroxy-em)iamino)-4-iodo-2-nitro-phenyl]-carbamic acid tert.-butyl ester 
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Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example 
Bl) (3.99 g, 10 mmol) and ethanolamine (3.01 mL, 50 mmol) in DMSO (20 mL) at 23 °C 
according to the general procedure C (method a). Obtained as a yellow solid (4.53 g). 

MS (ISP) 424 [(M+H)1; mp 130-148 °C 

5 Example CI 1 

[5-((R)-3-Hydroxy-p)aroli^ ac *d tert.-butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example 
Bl), (R)-3-hydroxypyrrolidine hydrochloride and Et 3 N in DMSO at 23 °C according to the 
general procedure C (method a). Obtained as a yellow solid (3.153 g). 

10 MS (ISP) 450 [(M+H) + ]; mp 158 °C (dec.). 

The following procedures relate to the preparation of those (4-iodo-2-nitro-phenyl)- 
carbamic acid tert.-butyl esters bearing sulfur substituents in the 5-position (Synthetic 
Scheme D): 

General procedure D: 

15 Preparation of 5-S-substituted-(4-iodo-2-nitro-phen^)-carbamic acid tert.-butyl esters 
from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
To a solution of the thiol (2.2 mmol) in DMF was added NaOMe-sol. (5.4M in MeOH, 
0.41 mL, 2.2 mmol) followed by (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.- 
butyl ester (Example Bl) (797 mg, 2.0 mmol) and stirring was continued at 23 °C until tic 

20 indicated complete disappearance of the chloride. Poured into ice-cold 5% citric acid, 
extracted with EtOAc, washed with sat. NaHC03-sol., brine, dried over MgS0 4 . Removal 
of the solvent left an orange oil, which was purified by silica gel column chromatography 
with hexane/EtOAc to give the pure title compound. 

Example Dl 

25 [5-(2-Dimethylamino-ethylsulfanyl)-4-iodo-2-nitro-phenyl] -carbamic acid tert.-butyl 
ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example 
Bl) (399 mg, 1.0 mmol), 2-dimethylaminoethanolethiol hydrochloride (312 mg, 2.2 
mmol) and NaOMe solution 5.4M in MeOH (0.8 mL, 8.8 mmol) in DMF (2 mL) 
30 according to the general procedure D. Obtained as a yellow solid (306 mg). 
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MS(ISP)468[(M+H) + ];mpl44 6 C. 
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Example D2 

(5-terL-Butoxycarbonylamino-2-iodo-4-nitro-phenylsulfanyl)-acetic acid method ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example 
5 Bl) (797 mg, 2.0 mmol), methyl thioglycolate (0.2 mL, 2.2 mmol) and NaOMe solution 
5.4M in MeOH (0.41 mL, 2.2 mmol) in DMF (2 mL) according to the general procedure 
D. Obtained as a yellow solid (847 mg). 

MS (EI) 468 (M + );mp 110-112 °C. 

The following procedures relate to the preparation of those (4-iodo-2-nitro-phenyl)- 
10 carbamic acid tert.-butyl esters bearing oxygen substituents in the 5-position (Scheme E): 

General procedure E: 

Preparation of 5-0-substituted-4-iodo-2-nitro-phenylamines from 5-chloro-4-iodo-2- 
nitro-phenylamine 

To a suspension of KOH (85 %, 3.62-7.96 g, 55-121 mmol) in DMSO (50 mL) was added 
15 the alcohol (125-500 mmol) and the mixture was stirred at 23 °C until all KOH had 
dissolved. 5-Chloro-4-iodo-2-nitro-phenylamine (Example Al) (15.0 g, 50 mmol) was 
added in small portions and the resulting dark red clear solution was stirred at 23-60 °C 
until tic indicated complete disappearance of the chloride. Poured into ice-cold IN HC1 oi 
ice-cold sat. NH4CI-S0I., extracted with EtOAc or CHC1 3 , washed with IN HC1 or sat 
20 NH4CI-S0I. and brine, dried over MgSO«. Removal of the solvent left a dark red solid, 
which was purified by silica gel column chromatography to give the pure title compound. 

Example El 

5-AUyloxy-4-iodo-2-nitro-phenylamine 

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (15.0 g, 50 mmol), 
25 allyl alcohol (50 mL) and KOH (7.96 g, 121 mmol) in DMSO (50 mL) according to the 
general procedure E. Obtained as an orange solid (9.38 g). 

MS(EI)320(M + );mp74°C. 

Example E2 



4-Iodo-5-methoxy-2-nitro-phenylamine 
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Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (2.98 g, 10 mmol), 
methanol (10 mL) and KOH (1.45 g, 22 mmol) in DMSO (10 mL) according to the general 
procedure E. Obtained as an orange solid (2.9 g). 

MS (ISP) 295 [(M+H) + ] and 312 [(M+NH^]; mp 189 °C . 
5 Example E3 

4-Iodo-5-(2«methoxy-ethoxy)-2-nitro-phenylamine 

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (2.98 g, 10 mmol), 2- 
methoxyethanol (7.9 mL, 100 mmol) and KOH (1.45 g, 22 mmol) in DMSO (8 mL) 
according to the general procedure E. Obtained as an orange solid (2.8 g). 

10 MS (ISN) 337 [(M-H)"]; mp 121-122 °C. 

Example E4 

4-Iodo-5-(2-{2-[2-(2-meftoxy-ethoxy)-^ 

Prepared from 5-cMoro-4-iodo-2-nitro-phenylamine (Example Al) (9.48 g, 32 mmol), 
tetraethyleneglycol monomethyl ether (19 g, 91 mmol) and KOH (2.31 g, 35 mmol) in 
15 DMSO (25 mL) at 60 °C according to the general procedure E. Obtained as a red oil (8.4 

g). 

MS (ISP) 471 [(M+H) + ). 
Example E5 

(RS)-5-(2,2-Dimethyl-[l,3|dioxol^ 

20 Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (4.48 g, 15 mmol), 
D£-CC,P-isopropylidene-glycerol (10 mL, 81 mmol) and KOH (1.01 g, 18 mmol) in DMSO 
(10 mL) at 23 °C according to the general procedure E. Obtained as a yellow solid (4.9 g). 

MS (ISN) 393 [(M-H)"]; mp 151 °C. 

Example E6 

25 5-(2-tert.-Butoxy-ethoxy)-4-iodo-2-nitro-phen>4amine 
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Prepared from 5-chloro-4-iodo-2-iutro-phenylamine (Example Al) (14.9 g, 50 mmol), 2- 
tert.-butoxyethanol (29.5 g, 250 mmol) and KOH (3.99 g, 60 mmol) in DMSO (25 mL) at 
23 °C according to the general procedure E. Obtained as a yellow solid ( 14.3 g). . 

MS (ISP) 381 ((M+H) + ]; mp 144-146 °C. 

5 Example E7 

4-Iodo-5-(4-methoxy-benzyloxy)-2-nitro-phenylainine 

Prepared from 5-chloro-4-iodo-2-nitro-phenylamine (Example Al) (5.97g, 20 mmol), 4- 
methoxybenzyl alcohol (4.98 mL, 40 mmol) and KOH (1.58 g, 24 mmol) in DMSO (30 
mL) at 23 °C according to the general procedure E. Obtained as a yellow-brown solid (2.94 
10 g). 

MS(ISN)399 [(M-H)-];mp 183 °C. 

The following examples relate to the preparation of (5-tert.-butoxycarbonylamino-2-iodo- 
4-nitro-phenyl)-acetic acid methyl ester and (5-cyanomethyl-4-iodo-2-nitro-phenyl)- 
carbamic acid tert.-butyl ester (Synthetic Scheme F): 

15 Ev^pU YVT (R=r.O,M e: R'=Me: R"=Boc) 

2-(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenyl)-malonic acid dimethyl ester 

To a solution of KOBut (0.56 g, 5.02 mmol) in DMSO (3 mL) was added dimethyl 
malonate (0.58 mL, 5.02 mmol) followed by (5-chloro-4-iodo-2-nitro-phenyl)-carbamic 
acid tert.-butyl ester (Example Bl) (1.00 g, 2.51 mmol) and the resulting dark red clear 
20 solution was stirred at 100 °C until dc indicated complete disappearance of the chloride. 
Poured into ice-cold 5% citric acid (100 mL), extracted with EtOAc (2 x 100 mL), washed 
with brine, dried over MgS0 4 . Removal of the solvent left a yellow oil, which was purified 
by silica gel column chromatography with hexane/EtOAc 4:1 to give the pure tide 
compound as a yellow gum (1.13 g, 91 %). 

25 MS (ISP) 512 [(M+NH*)*) and 517 [(M+Na) + ]. 

Fvsm plP YVTT (R=CNj R'=Et: R"=H) 



(RS)-(5-Amino-2-iodo-4-nitro-phenyl)-cyano-acetic acid ethyl ester 
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Prepared as described for example XVI from 5-chloro-4-iodo-2-nitro-phenylamine 
(Example Al) (14.9 g, 50 mmol), ethyl cyanoacetate (14.7 mL, 100 mmol) and KOBut 
(11.2 g, 100 mmol) in DMSO (60 mL) at 100 °C for 2h. Obtained as a dark brown gum. 

MS (EI) 375 (M + ). 

5 Example Ve fR=CO,Me; R"=Boc) 

(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenyl)-acetic acid methyl ester 

A mixture of 2-(5-tert.-butoxycarbonyiamino-2-iodo-4-nitro-phenyl)-malonic acid 
dimethyl ester (Example XVI (R=C0 2 Me; R'=Me; R n =Boc)) (3.34 g, 6.76 mmol), LiCl 
(573 mg, 13.52 mmol) and H 2 0 (0.122 mL, 6.76 mmol) in DMSO (46 mL) was stirred at 
10 100 °C for 7 h. Poured into ice-water, extracted twice with EtOAc, washed with brine, dried 
over MgS0 4 . Removal of the solvent left a yellow oil, which was purified by silica gel 
column chromatography with hexane/EtOAc 9:1 to give the pure title compound as a 
yellowsolid(1.37g,47%). 

MS(EI)436(M*);mp93°C. 

15 Example Vf (R=CN; R"=H) 

(5-Amino-2-iodo-4-nitro-phenyl)-acetonitrile 

Prepared as described for example Ve from (RS)-(5-amino-2-iodo-4-nitro-phenyl)-cyano- 
acetic acid ethyl ester (Example XVII (R=CN; R-Et; R"=H)) (20.62 g, 55 mmol) and LiCl 
(9.33 g, 220mmol) in DMSO (370 mL) and H 2 0 (4.4 mL) at 120 °C for 2.5 h. Obtained as a 
20 green-brown solid. 

MS (EI) 303 (M + ); mp 145-183 °C. 

The following examples relate to the preparation of (5-hydroxymethyl-4-iodo-2-nitro- 
phenyl)-carbamic acid tert-butyl ester, the corresponding THP-ether, as well as the (5- 
dimethyIaminomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester via the 
25 intermediate chloride (Synthetic Scheme F): 

Example Vh 



(5-Hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
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LiBH4 (0.32 g, 14.78 mmol) was added to a solution of 5-tert.-butoxycarbonylamino-2- 
iodo-4-nitro-benzoic acid methyl ester (Example B3) (3.12 g, 7.39 mmol) and MeOH (0.6 
ml, 14.78 mmol) in THF (44 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 15 
min. Poured into 5% citric acid, extracted twice with EtOAc, washed with sat. NaHC0 3 - 
5 sol. and brine, dried over MgS0 4 . Removal of the solvent left a yellow oil, which was 
purified by silica gel column chromatography with cyclohexane/EtOAc 4:1 to give the pure 
title compound as a yellow solid (2.64 g, 91 %). 

MS (ISP) 412 [(M+NH4)*]; mp >250 °C 

Example Vi 

10 (RS)- [4-Iodo-2-nitro-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl] -carbamic acid tert- 
butyl ester 

To a mixture of (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert. -butyl ester 
(Example Vh) (394 mg, 1.0 mmol) and 3,4-dihydro-2H-pyran (0.11 mL, 1.2 mmol) in 
DCM (5 mL) at 0 °C was added p-TsOH.H 2 0 (ca. 5 mg) and the reaction was stirred at 0 
15 °C for 1 h. DUuted with EtOAc, washed with sat NaHC0 3 -sol. and brine, dried over 
MgS0 4 . Removal of the solvent in vacuum left a yellow oil, which was purified by silica gel 
column chromatography with hexane/EtOAc 9:1 to give the pure title compound as a 
yellow gum (470 mg, 98 %). 

MS(ISN) 477 ((M-H)'J. 

20 Example VI 

(5-Dimethylaminometh)d-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 

To a mixture of (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert. -butyl ester 
(Example Vh), LiCl (3 eq.) and pyridine (2 eq.) in DMF at 0 °C was added methanesulfonyl 
chloride (1.5 eq.) and the reaction was stirred at 23 °C for 24 h. Me 2 NH in EtOH (10 eq.) 
25 was added and stirring was continued for 24 h. Diluted with EtOAc, washed with sat. 

NaHC03-sol. and brine, dried over MgS0 4 . Removal of the solvent in vacuum left a yellow 
oil, which was purified by silica gel column chromatography with cyclohexane/EtOAc 3:1 
to give the pure tide compound as a yellow oil (421 mg). 



MS (ISP) 422 [(M+H) + ). 
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The following examples relate to the preparation of (2-amino-4-aryl-phenyl)-carbamic 
acid tert-butyl esters, [2-amino-4-(l-alkenyl)-phenyl]-carbamic acid tert-butyl esters and 
(2-amino-4-aroyl-phenyl)-carbamic acid tert.-butyl esters in regioisomerically pure 
fashion (Synthetic Scheme B): 

5 General procedure F: 

Preparation of (4-aryl-2-nitro-phenyl)-carbamic acid tert-butyl esters by direct Suzuki- 
coupling of (4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl esters with arylboronic acids 
A mixture of the (4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (3.0 mmol), the 
arylboronic acid (4.5 mmol) and PdCl 2 (PPh3)2 (2 mol%) was refluxed in 1,4-dioxane (25 

10 mL) and 2M Na 2 C0 3 -$ol. (7.5 mL) [or alternatively with 1M NaHC0 3 -sol. (7.5 mL), LiCl 
(6.0 mmol) and (Ph 3 P) 4 Pd (3 mol%) in DME (30 mL); also possible with Et 3 N (9.0 mmol), 
Pd(OAc) 2 (3 mol%), PPh 3 (6 mol%) in DMF (10 mL) at 100 °C] until tic indicated 
complete conversion of the iodide. The mixture was transferred into a separating funnel, 
H 2 0 (25 mL) was added and the product was extracted with ether or EtOAc (3 x 30 mL). 

15 The combined organic layers were washed with brine (50 mL) and dried over Na 2 S0 4 . 
Removal of the solvent left a brown residue, which was purified by silica gel column 
chromatography with cydohexane/ether or cyclohexane/EtOAc to give the title compound. 

Example Fl 

(2-Chloro-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

20 Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
Bl) (1.20 g, 3.00 mmol) and phenyl boronic acid (0.62 g, 3.30 mmol) according to the 
general procedure F. Obtained as a yellow oil (843 mg). 

MS (EI) 348 (M + ) and 350 [(M+2) + ]. 

Example F2 

25 (2-Me%l-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methyl-2-nitro-phenyl)-carbamic acid tert.-butyl ester (Example 
B2) (1.135 g, 3 mmol) and phenylboronic acid (630 mg, 3.3 mmol) according to the 
general procedure F. Obtained as a yellow oil (971 mg). 



MS (EI) 328 (M + ). 
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(RS)-{4'-Huoro-5-mtro-2-[4-(te^^ 
carbamic acid tert.-butyl ester 

Prepared from (RS)-{4-iodo-2-nitro-5-[4-(tetrahydro^ 
5 phenyl} -carbamic acid tert.-butyl ester [RO-69-4319/000, prepared from [5-(4-hydroxy- 
piperidin-l-)d)-4-iodo-2-nitro-phenyl]-carbamic acid tert.-butyl ester (Example C7) by 
treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H 2 0 in DCM at 0 °C1 (1.09 g, 2.0 
mmol) and 4-fluorophenylboronic acid according to the general procedure F. Obtained as 
an orange solid (894 mg). 

10 MS (ISP) 516 [(M+H) + ); mp 144-146 °C. 

Example F4 

(RS)-(4 , -Fluoro-5-nitro-2-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-piperidin-l-yl}- 
biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (RS)-(4-iodo-2-nitro-5-{4- [2-(tetrahydro-pyran-2-yloxy)-ethoxy] - 
15 piperidin-l-yl}-phenyl)-carbamic acid tert,-butyl ester [RO-69-4355/000, prepared from 
{5-[4-(2-hydroxy-ethoxy)-piperidin-l-yl]-4-iodo-2-nitro-phenyl}-carbamic acid tert.- 
butyl ester (Example C8) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H 2 0 in 
DCM at 0 °C) (950 mg, 1.87 mmol) and 4-fluorophenylboronic acid (314 mg, 2.25 mmol) 
according to the general procedure F. Obtained as a viscous orange oil (930 mg). 

20 MS (ISP) 560 [(M+Hf]; mp 144-146 °C. 

Example F5 

(RSH^-Fluoro-S-nitro^-Uetrahyd 
acid tert-butyl ester 

Prepared from (RS)-[4-iodo-2-nitro-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]- 
25 carbamic acid tert.-butyl ester (Example Vi) and 4-fluorophenylboronic acid according to 
the general procedure F. Obtained as an orange oil (1.24 g). 

Example F6 



(2-Cyanomethoxy-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 
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Prepared from (5-q^anomethoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example S2) (838 mg, 2.0 mmol) and 4-fluorophenylboronic acid (392 mg, 2.8 mmol) 
according to the general procedure F. Obtained as a yellow solid (333 mg). 

MS (ISP) 405 [(M+NH 4 ) + ]; mp 148 °C. 

5 Example F7 

(2-Dimethylaminomethyl-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-dimethylaminomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl 
ester (Example VI) and 4-fluorophenylboronic acid according to the general procedure F. 
Obtained as a yellow solid (1.01 g). 

10 Example F8 

[2-(2^-Dimethyl-tetrahydro- [ ^ 
4-yl]-carbamic acid tert-butyl ester 

Prepared from [5-(ds-2^-dimethyl-tetrahydro-[l,3]dioxolo[4,5-c]pyrrol-5-yl)-4-iodo-2- 
nitro-phenyl]-carbamic acid tert-butyl ester [RO-69-4741/000, prepared from [5-(cis-3,4- 
15 dihydroxy-pyiroUdin-l-yl)-4-iodo-2-nitro-phenyl]-carbainic acid tert.-butyl ester 

(Example C9) by treatment with 2,2-dimethoxypropane and cat TsOH.H 2 0 in DMF at 23 
°C] (845 mg, 1.67 mmol) and 4-fluorophenylboronic acid (327 mg, 2.34 mmol) according 
to the general procedure F. Obtained as a yellow solid (643 mg). 

MS (ISP) 474 [(M+H) + ] ; mp 119 °C. 

20 Example F9 

(4'-Fluoro-2-methoxy-5-nitro-biphen)d-4-yl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example B5) (3.68 g, 9.34 mmol) and 4-fluorophenylboronic acid (3.61 g, 25.8 mmol) 
according to the general procedure F. Obtained as a yellow solid (2.69 g). 

25 MS (ISN) 361 [(M-H)']; mp 250 °C. 

Example F10 



[2-(l,4-Dioxa-8-a2a-spiro[4.5]dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl]-carbamic acid 
tert.-butyl ester 
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Prepared from [5-(l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4^ 

acid tert-butyl ester (Example C4) (4.0 g, 7.02 mmol) and 4-fluorophenylboronic acid 

(1.33 g, 9.5 mmol) according to the general procedure F. Obtained as a yellow solid (2.43 

g). 

5 mp213°C(dec). 
Example Fll 

(4'-Huoro-2-meth)d-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methyl-2-nitro-phenyl)-carbamic add tert.-butyl ester (Example 
B2) (756 mg, 2.0 mmol) and 4-fluorophenylboronic acid (420 mg, 3.0 mmol) according to 
10 the general procedure F. Obtained as an amorphous yellow substance (611 mg). 

MS(ISN)345 [(M-H)']. 

Example F12 

(4-tert.-Butoxycarbonyiamino-4 , -fluoro-5-nitro-biphen)d-2-)doxy)-acetic acid tert-butyl 
ester 

15 Prepared from (5-tert-butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic acid tert.- 
butyl ester (Example SI) (2.14 g, 4.33 mmol) and 4-fluorophenylboronic acid (728 mg, 5.2 
mmol) according to the general procedure F. Obtained as an orange solid (1.80 g). 

MS (ISN) 461 [(M-H)*]; mp 92-93 °C. 

Example F13 

20 (2-Chloro-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyI)-carbamic acid tert-butyl ester (Example 
Bl) and 4-fluorophenylboronic acid according to the general procedure F. Obtained as a 
yellow solid (625 mg). 

MS (EI) 366 (M + ). 

25 Example F14 



(4'-Fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamic acid tert-butyl ester 



WO 01/29011 



-39- 



PCT/EP00/09553 



Prepared from [4-iodo-5-(2-methoxy-ethoxy)-2-nitro-phenyl]-carbamic acid tert-butyl 
ester (Example B6) and 4-fluorophenylboronic acid according to the general procedure F. 
Obtained as a yellow solid (1.833 g). 

MS (EI) 406 (M + ). 

5 Example F15 

[2-(2-tert.-Butoxy-ethoxy)-4'-fluoro-5-mtro-biphenyl-4-yl]-carbamic acid tert-butyl ester 

Prepared from [5-(2-tert.-butoxy-ethoxy)-4-iodo-2-nitro-phenyl]-carbamic acid tert.- 
butyl ester (Example BIO) and 4-fluorophenylboronic acid according to the general 
procedure F. Obtained as a yellow solid (735 mg). 

10 MS(ISP)449[(M+H) + ]. 

Example F16 

[4'-Fluoro-5-nitro-2-(2-oxo-oxa2olidin-3-yl)-biphenjd-4-yl]-carbamic acid tert-butyl 
ester 

Prepared from [4-iodo-2-nitro-5-(2-oxo-oxazolidin-3-yl)-phenyl]-carbamic acid tert- 
15 butyl ester [RO-69-6758/000, prepared from [5-(2-hydroxy-ethylamino)-4-iodo-2-nitro- 
phenyi]-carbamic acid tert.-butyl ester (Example CIO) by treatment with 1,1'- 
carbonyldiimidazole in dioxane and then in pyridine with cat. DMAP each at 100 °C] (503 
mg, 1.12 mmol) and 4-fluorophenyiboronic acid (235 mg, 1.68 mmol) according to the 
general procedure F. Obtained as a yellow solid (310 mg). 

20 MS (ISN) 416 [(M-H)*]; mp 201 °C. 

Example F17 

(4 , -Fluoro-2-methoxy-2 , -methyl-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 

Prepared from (4-iodo«5-methoxy-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example B5) and 4-fluoro-2-methyl-phenylboronic acid according to the general 
25 procedure F. Obtained as a yellow solid (699 mg). 

MS (EI) 376 (M*). 
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Example F18 

(2-tert-Butoxy-4'fluoro-5-nitro-biphenyl-4-^)-carbamic acid tert.-butyl ester 

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
(Example S4) (1.4 g, 3.21 mmol) and 4-fluorophenylboronic acid (0.67 g, 4.42 mmol) 
5 according to the general procedure F. Obtained as an amorphous yellow substance ( 1 .2 g). 

MS (EI) 404 (M + ). 

Example F19 

(2-tert.-Butoxy-2'-fluoro-5-rutro-biphenyl-4-yl)-carbarnic acid tert.-butyl ester 

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phen>d)-carbamic acid tert-butyl ester 
10 (Example S4) (1.4 g, 3.21 mmol) and 2-fluorophenylboronic acid (0.67 g, 4.83 mmol) 
according to the general procedure F. Obtained as an amorphous yellow substance (960 
mg). 

MS (EI) 404 (M + ). 
Example F20 

15 (RS)-{4'-Fluoro-5-nitro-2-[(R^ 
4-yl}-carbamic acid tert-butyl ester 

Prepared from (RS)-{4-iodo-2-nitro-5-[(R)0-(tetrahydro-pyran-2-yloxy)-pyiTolidin-l- 
yl] -phenyl} -carbamic acid tert-butyl ester [RO-69-6376/000, prepared from (5-((R)-3- 
hydroxy-pyrrolidin-l-yl)-4-iodo-2-nitro-phenyl]-carbamic acid tert-butyl ester (Example 
20 CI 1) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH.H 2 0 in DCM at 0 °C} and 4- 
fluorophenylboronic acid according to the general procedure F. Obtained as a yellow solid 
(1.053 g). 

MS (ISP) 502 [(M+H) + ). 
Example F21 

25 (2'-Fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methoxy-2-rutro-phenyl)-carbamic acid tert.-butyl ester 
(Example B5) (1.00 g, 2.54 mmol) and 2-fluorophenylboronic acid (0.60 g, 4.32 mmol) 
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according to the general procedure F. Obtained as an amorphous yellow substance (687 
mg). 

MS (EI) 362 (M + ). 

Example F22 

5 [2-(l,4-Dioxa-8-aza-spiro[43]dec-^ 
tert-butyl ester 

Prepared from (5-(l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-iodo-2-nitro-phenyl]-carbamic 
acid tert-butyl ester (Example C4) (1.89 g, 3.47 mmol) and 2-fluorophenylboronic acid 
(0.63 g, 4.49 mmol) according to the general procedure F. Obtained as a yellow solid (1.46 
10 g). 

MS (ISP) 474 [(M+H) + ]; mp 164 °C. 
Example F23 

(2 , ,5'-Difluoro-2-methoxy-5-nitro-biphenyl-4-)d)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methoxy-2-nitro-phenyi)-carbamic acid tert-butyl ester 
15 (Example B5) (3.94 g, 10 mmol) and 2,5-difluorophenylboronic acid (2.21 g, 14 mmol) 
according to the general procedure F. Obtained as an amorphous yellow substance (L05 

g). 

MS (ISN) 379 [(M-H)*]. 
Example F24 

20 [2 , -Fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl] -carbamic acid tert-butyl ester 

Prepared from [4-iodo-5-(2-methoxy-ethoxy)-2-nitro-phenyl]-carbamic acid tert-butyl 
ester (Example B6) and 2-fluorophenylboronic acid according to the general procedure F. 
Obtained as a yellow solid (3.63 g). 

MS (ISN) 405 [(M-H)"]. 

25 Example F25 



(RS)-[2'-Fluoro-5-nitro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl]-carb 
acid tert-butyl ester 
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Prepared from (RS)-[4-iodo-2-nitro-5-(tetrahydro-pyran-2-yloxymethyl)-phe 
carbamic acid tert-butyl ester (Example Vi) and 2-fluorophenyiboronic acid according to 
the general procedure F. Obtained as a yellow liquid (2.606 g). 

MS(ISN)445 l(M-H)-]. 

5 Example F26 

[2 , -Fluoro-2-(4-methoxy-benzyloxy)-5-nitro-biphenyl-4-yl]-carbamic acid tert-butyl 
ester 

Prepared from [4-iodo-5-(4-methoxy-ben2yloxy)-2-nitro-phenyl]-carbamic acid tert- 
butyl ester (Example Bll) (1.69 g, 3.38 mmol) and 2-fluorophenylboronic acid (0.61 g, 
10 4.39 mmol) according to the general procedure F. Obtained as a yellow foam (940 mg). 

MS (ISP) 469 [(M+H) + ]. 

Example F27 

(2-tert.-Butoxy-2' > 5 , -difluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 
15 (Example S4) (3.00 g, 6.88 mmol) and 2,5-difluorophenylboronic acid (2.23 g, 14. 1 mmol) 
according to the general procedure F. Obtained as an amorphous yellow substance (2.30 

g). 

MS (ISN)421 [(M-H)*J. 
General procedure G: 

20 Preparation of (4-aryl-2-nitro-phenyl)-carbamic acid tert-butyl esters by Suzuki-coupling 
of (4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl esters with bis(pinacolato)diboron 
and subsequent reaction with aryl halides 

A mixture of the (4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (2.0 mmol), 
bis(pinacolato)diboron (2.2 mmol), KOAc (6.0 mmol) and PdCl 2 (PPh 3 )2 (3 mol%) in 1,4- 

25 dioxane (25 mL) was stirred at 1 00 °C until tic indicated complete conversion of the iodide 
[cf. Tetr. Lett. 1997, 38, 3841-3844]. After addition of the aryl halide (4.0 mmol), 
PdCl 2 (PPh 3 ) 2 (3 mol%) and 2M Na 2 C0 3 -sol. (7.5 mL) the mixture was stirred at 100 °C 
until dc indicated complete conversion of the intermediate boronic ester. The mixture was 
transferred into a separating funnel, H 2 0 (30 mL) was added and the product was 

30 extracted with ether or EtOAc (3 x 50 mL). The combined organic layers were washed with 



WO 01/29011 PCT/EP00/09553 

-43- 

brine (100 mL) and dried over Na 2 S0 4 . Removal of the solvent left a brown residue, which 
was purified by silica gel column chromatography with cydohexane/ether or 
cydohexane/EtOAc to give the tide compound. 

General procedure H: 

Preparation of (4-aroyl-2-nitro-phenyl)-carbamic acid tert-butyl esters by carbonylative 
Suzuki-coupling of (4-iodo-2-nitro-phenyl)-carbamic add tert-butyl esters with aryl 
boronic adds 

A mixture of the (4-iodo-2-nitro-phenyl)-carbamic add tert-butyl ester (1.0 mmol), aryl 
boronic add (1.1 mmol), K 2 C0 3 (3.0 mmol) and PdCl 2 (PPh 3 ) 2 (3 mol%) in anisole (6 mL) 
was stirred at 80 °C under a CO-atmosphere until thin layer chromatography indicated 
complete conversion of the iodide (cf. Tetr. Lett. 1993, 34, 7595-7598]. The mixture was 
transferred into a separating funnel, H 2 0 (30 mL) was added and the product was 
extracted with EtOAc (2 x 100 mL). The combined organic layers were washed with brine 
(50 mL) and dried over Na 2 S0 4 . Removal of the solvent left a yellow residue, which was 
purified by silica gd column chromatography with or hexane/EtOAc to give the title 
compound. 

General procedure T: 

Preparation of (4-aiyl-2-nitro-phenyl)-carbamic add tert-butyl esters or (4-{alkenyl-, 
cydoalkenyl- or heterocydoalkenyl}-2-nitro-phenyl)-carbamic acid tert-butyl esters by 
Stille-coupling of (2-nitro-4-tributylstannanyl-phenyl)-carbamic acid tert-butyl ester with 
aryl halides or vinyl triflates or Stille-coupling of (4-iodo-2-nitrophenyl)-carbamic add 
tert-butyl ester with trialkylarylstannanes 

A mixture of (2-nitro-4-tributylstannanyl-phenyl)-carbamic add tert-butyl ester (525 mg, 
1.0 mmol; prepared from the corresponding (4-iodo-2-nitro-phenyl)-carbamic acid tert- 
butyl ester (Examples B) (10 mmol) by reaction with hexabutyldistannane (7.5 mL, 15 
mmol) and Pd(PPh 3 ) 4 (116 mg, 0.1 mmol) in toluene (20 mL) at 60 °C for 5 days 
according to Bull. Chem. Sol Jpn. 1983, 56, 3855-3856), aryl halide or vinyl triflate (0.95- 
6.0 mmol), anhydrous LiCl (126 mg, 3.0mmol) and Pd(PPh 3 ) 4 (5 mol%) in DME (3 mL) 
was stirred at 100 °C under argon atmosphere until tic indicated complete consumption of 
the stannane. The reaction was cooled to 23 °C, stirred with sat. aqueous KF-sol. (5 mL) for 
45 min, filtered through celite, washed with ether and the filtrate was dried over MgS0 4 . 
Removal of the solvent in vacuum left a brown oil, which was purified by silica gel column 
chromatography with hexane/EtOAc to give the title compound. 
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The following examples relate to the preparation of (2-amino-4-arylethynyl-phenyl)- 
carbamic acid tert.-butyl esters in regioisomerically pure fashion (Synthetic Scheme G): 

General procedure K: 

Preparation of (4-alkynyl-2-nitro-phenyl)-carbamic acid tert.-butyl esters by Sonogashira- 
5 coupling of (4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl esters with acetylenic 
compounds; 

also Sonogashira-coupling of (4-ethynyl-2-nitro-phenyl)-carbamic acid tert.-butyl esters 
with aryl halides; 

and Sonogashira-coupling of 8-iodo-4-aryl-l,3-dihydro-benzo[b] ( l,4]diazepin-2-ones 

10 with acetylenic compounds. 

A mixture of the halide (3.0-4.5 mmol), acetylenic compound (3.0-4.5 mmol), Et3N (13.5 
mmol), PdCl 2 (PPh 3 )2 (5 mol%) and PPh 3 (2.5 mol%) in THF (12 mL) [with very insoluble 
material DMF (up to 12 mL) could be added] was stirred for 20 min at 23 °C while being 
purged with Argon. Cul (1.2 mol%) was added and stirring was continued at 60 °C under 

15 Argon atmosphere until tic indicated complete conversion of the minor component [cf. /. 
Org, Chem. 1998, 63, 8551]. The mixture was transferred into a separating funnel, 5% citric 
acid (50 mL) was added and the product was extracted with EtOAc (2 x 100 mL). The 
combined organic layers were washed with sat. NaHCCVsol. (50 mL) and brine (50 mL), 
followed by drying over MgS04. Removal of the solvent left a yellow residue, which was 

20 purified by silica gel column chromatography with hexane/EtOAc and/or triturated with 
hexane or aqueous EtOH to give the title compound. 

Example Kl 

(5-Chloro-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

Prepared from (5-chloro-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
25 Bl) (1.2 g, 3.0 mmol) and phenylacetylene (0.5 mL, 4.5 mmol) according to the general 
procedure K. Obtained as a yellow solid (944 mg). 

MS (ISN) 371 [(M-H)"] and 373 [(M-H+2)']; mp 166-167 °C. 

Example K2 



(5-Methyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 
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Preparedfrom(4^^ 
procedure K. Obtained as a green-yellow solid (794 mg). 
MS (EI) 352 (M*); mp 161-164 °C. 
5 pvam pleK3 

ester 

Prepared from [4-iodo-5-(4^^ 
W accordu,gtothegeneralprocedureK.Obtamedasagreen-yeUowsol 1 d(U g). 

MS (ISP) 437 [(M+H)*]; mp 170 °C. 
PYampleK4 

(5-Morphol^yi^^ 
Prepared f*m 

15 ( E l p ,eC3)(890 m g,2.0m m ol)andphenyIac^ene(0,3^ 
the general procedure K. Obtained as an orange soUd (580 mg). 

MS (ISP) 424 [(M+H) + ); mp 190-191 °C. 

Example £5. 

(2 -Nitro-4-pheny^^^ 

20 PreparedfromU-iodo^ 

ester (ExampleC2) (1.0g,2.15 mmol) and phenylacetylene (0.36 mL, 3.22 mmol) 
according to the general procedure K. Obtained as an orange solid (620 mg). 

MS (ISP) 440 l(M+H) + l and 462 [(M+Na) + 1; mp 201 °C (dec.). 

Fyam ple K6 

25 wu4to4 i^^ acid tert "' 

butyl ester 
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To a solution of (4-iodo-2-nitro-5-thiomorpholin-4-)d-phenyl)-carbamic acid tert-butyl 
ester (Example C2) (465 mg, 1 mmol) in acetone (25 mL) and H20 (1 mL) 0.3M 
ammoniummolybdate sol. (0.3 mL) and 33% H 2 0 2 (2.3 mL) were added at 0°C and 
5 mixture was stirred for 1 h at 23 °C. Obtained the [5-(l,l-dioxo-thiomorpholin-4-yl)-4- 
iodo-2-nitro-phenyl]-carbamic acid tert-butyl ester (497 mg, 1.0 mmol) as an amorphous 
yellow material, which was reacted with phenylacetyiene (0.17 mL, 1.5 mmol) according to 
the general procedure K. Obtained as a yellow solid (245 mg). 

MS (ISP) 472 [(M+H)*]; mp 217-221 °C 

10 Example K7 

[5-(l,4-Dioxa-8-aza-spiro[4.5}dec.8-yl)-2-nitro-4-phenylethyn)i-phenyl]-carbamic acid 
tert-butyl ester 

Prepared from [5-(l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-iodo-2-nitro-phenyl]-carbamic 
acid tert.-butyl ester (Example C4) (3.80 g, 7.53 mmol) and phenylacetyiene (1.24 mL, 11.3 
15 mmol) according to the general procedure K. Obtained as a orange solid (1.8 g). 

MS (ISN) 478 [(M-HH; mp 179-180 °C 

Example K8 

[5-(2-Dimeth)4amino-eth)dsulfenyl)-2-nitro-4-phenylethynyl-phenyl] -carbamic acid tert- 
butyl ester 

20 Prepared from [5-(2-dimethylamino-eth)dsulfenyI)-4-iodo-2-nitro-phenyl)-carbamic acid 
tert-butyl ester (Example Dl) (721 mg, 1.54 mmol) and phenylacetyiene (0.25 mL, 2.31 
mmol) according to the general procedure K. Obtained as an amorphous yellow material 
(595 mg). 

MS (ISP) 442 [(M+H) + ); mp 179-180 °C. 
25 Example K9 

(5-tert.-Butoxycarbonylammo-4-nitro-2-ph^ acid methyl 

ester 
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Prepared from (5-tert.-butoxycarbon)1amino-2-iodo-4-m^^ acid 
methyl ester (Example D2) (780 mg, 1.67 mmol) and phenyiacetylene (0.27 mL, 2.5 mmol) 
according to the general procedure K. Obtained as an orange solid (700 mg). 

MS (ISP) 460 [(M+NH4) + ]; mp 125-127 °C. 

5 Example K10 

[5-(2-Methoxy-ethoxy)-2-nitro-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester 

Prepared from [4-iodo-5-(2-methoxy-ethoxy)-2-nitro-phenyl]-carbamic acid tert-butyl 
ester (Example B6) (876 mg, 2 mmol) and phenyiacetylene (0.33 mL, 3 mmol) according 
to the general procedure K. Obtained as a yellow solid (569 mg). 

10 MS (ISP) 413 [(M+Hf] and 430 [(M+NH*)*]; mp 118-119 °C 
Example Kll 

(5-Methoxy-2-nitro-4-phenylethyn)i-phenyl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-methoxy-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example B5) (1.18 g, 3.00 mmol) and phenyiacetylene (0.58 mL, 4.5 mmol) according to 
15 the general procedure K. Obtained as a yellow solid (1.1 g). 

MS(EI)368(M + );mpl29°C 
Example Kl 2 

[5-(2-{2-[2-(2-Methoxy-ethoxy)-etho^ 
phenylj-carbamic acid tert-butyl ester 

20 Prepared from (4-iodo-5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-2-nitro- 
phenyij-carbamic acid tert.-butyl ester (Example B7) (5.7 g, 10.0 mmol) and 
phenyiacetylene (1.65 mL, 15 mmol) according to the general procedure K. Obtained as a 
yellow oil (5.2 g). 

MS(ISN) 543 [(M-H)"]. 
25 Example Kl? 



(5-tert.-Butoxycarbon>iamino-4-nitro-2-phenylethynyl-phenoxy)-acetic acid tert.-butyl 
ester 
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Prepared from (5-tei^-butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic add tert- 
butyl ester (Example SI) (1.46 g, 2.99 mmol) and phenylacetylene (0.49 mL, 4.49 mmol) 
according to the general procedure K. Obtained as a yellow solid (1.4 g). 

MS (ISP) 486 [(M+NH*)*]; mp 130 °C. 

5 Example K14 

(RS)-5-(2^-Dimethyl-[13]dioxolan-4-ylmethoxy)-2-mtro-4-phenylethynyl-phenylamine 

Prepared from (RS)-5-(2^-dimethyl-[l,3]dioxolan-4-ylmethoxy)-4-iodo-2-nitro- 
phenylamine (Example E5) (4.5 g, 11.4 mmol) and phenylacetylene (1.88 mL, 17.1 mmol) 
according to the general procedure K. Obtained as an orange solid (5.4 g). 

10 MS (ISN) 367 [(M-H)-]; mp 147-149 °C. 

Example K15 

(5-tert-Butoxycarbonylamm6-4-mtro-2-phenylethynyl-benzoic acid methyl ester 

Prepared from 5-tert-butoxycarbon)damino-2-iodo-4-nitro-benzoic acid methyl ester 
(Example B3) (1.22 g, 2.89 mmol) and phenylacetylene (0.48 mL, 4.34 mmol) according to 
15 the general procedure K. Obtained as a yellow solid (793 mg). 

MS (ISP) 397 [(M+H) + ] and 414 [(M+NH^); mp 173 «C. 
Example K16 

(5-tert-Butoxycarbon)iamino-4-nitro-2-phenylethynyl-phenyl)-acetic acid methyl ester 

Prepared from (5-tert.-butoxycarbonylamino-2-iodo-4-nitro-phenyl)-acetic acid methyl 
20 ester (Example Ve (R=C0 2 Me; R"=Boc)) (1.32 g, 3.03 mmol) and phenylacetylene (0.5 
mL, 4.55 mmol) according to the general procedure K. Obtained as a yellow solid (1.1 g). 

MS (ISP) 411 [(M+Hn, 428 [(M+NH^] and 433 [(M+Naf); mp 134 «C 
Example Kl 7 

(5-Cyanomethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert-butyl ester 
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Prepared from (5-cyanomethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
(Example B9 [Ve (R=CN; R"=Boc)]) (3.97 g, 9.85 mmol) and phenylacetylene (3.24 mL, 
29.56 mmol) according to the general procedure K. Obtained as an olive solid (1.6 g). 

MS (ISP) 395 [(M+NH^ri; mp 166 °C. 

Example Kl 8 

(RS)-[5-(2,3-Dmydroxy-propoxy)-2-nitro-4-phen^ 
butyl ester. 

Prepared from (RS)-[5-(23-dmydroxy-propoxy)-4-iodo-2-mtro-phenyl]-carbamicacid 
tert-butyl ester (RO-68-5451/000 (3.23 g, 7.11 mmol); prepared from (5-allyloxy-4-iodo- 
2-mtro-phenyl)-carbamic acid tert.-butyl ester (Example B4) (4.20 g, 10.0 mmol) by 
reaction with NMO (1.28 g, 11.0 mmol), OsO< 2.5% in t-BuOH (1 mL, 0.1 mmol) and 
K 2 0s0 4 (40 mg, 0.1 mmol) in acetone (250 mL) and H 2 0 (100 mL) at 23 °C for 6 days) 
and phenylacetylene (1.17 mL, 10.67 mmol) according to the general procedure K. 
Obtained as a yellow solid (2.74 g). 

MS (ISP) 429 [(M+H) + ] ; mp 157 °C (dec.). 
Example K19 

(5-Hydroxymethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester. 

Prepared from (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
(Example Vh) (2.61 g, 6.62 mmol) and phenylacetylene (1.10 mL, 9.93 mmol) according to 
the general procedure K. Obtained as a yellow solid (1.76 g). 

MS (ISP) 386 [(M+NH^]; mp 177 e C (dec.). 
Example K2Q 

[5-(4-Memoxy-piperioUn-l-yl)-2-mUo-4-phenylemynyl-phenyl]-carbamicacidterL-butyl 
ester. 

Prepared from [4-iodo-5-(4-methoxy-piperidin-l-yl)-2-nitro-phenyl]-carbamic acid tert.- 
butyl ester (Example C5) (1.0 g, 2.1 mmol) and phenylacetylene (0.35 mL, 3.15 mmol) 
according to the general procedure K. Obtained as a yellow solid (799 mg). 



mp 147-150 °C. 
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{5-Cyanomethoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert-butyl ester. 

Prepared from (5-<7anomethoxy-4-iodo-2-nitro-phenyi)-carbamic acid tert-butyl ester 
(Example S2) (605 mg, 1.44 mmol) and phenyiacetylene (0.24 mL, 2.16 mmol) according 
to the general procedure K. Obtained as a yellow solid (508 mg). 

MS (EI) 393 (M^mpUO'C. 

Example K22 

[4-(4-Fluoro-phenylethynyl)-5-hydroxymethy^^ 
ester. 

Prepared from (5-hydroxymethyl-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
(Example Vh) (2.00 g, 5.07 mmol) and 4-fluorophenylacetylene (0.91 g, 7.61 mmol) 
according to the general procedure K. Obtained as a yellow solid (1.55 g). 

MS (ISN) 385 [(M-H)1; mp 198 °C 

Example K23 

(RS)-(4-(4-Huoro-phenylethynyl)-5-{methyl-^ 
amino}-2-nitro-phenyl)-carbamic acidtert.-butyl ester. 

Prepared from (RS)-(4-iodo-5- {methyl- [2-(tetrahydro-pyran-2-yloxy)-ethyI] -amino}-2- 
nitro-phenyl)-carbamic acid tert-butyl ester [RO-69-3820/000, prepared from {5-[(2- 
hydroxy-ethyl)-methyl-amino]-4-iodo-2-nitro-phenyl}-carbamic acid tert.-butyl ester 
(Example C6) by treatment with 3,4-dihydro-2H-pyran and cat TsOH.H 2 0 in DCM at 0 
°C} (2.09 g, 4.01 mmol) and 4-fluorophenylacetylene (0.72 g, 6.02 mmol) according to the 
general procedure K. Obtained as a yellow-brown solid (1.84 g). 

MS (ISP) 514 ((M+H)*]; mp 134 °C. 

Example K24 

(RS)-{2-Nitro-4-phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxyl-phenyl{- 
carbamic acid tert-butyl ester. 

Prepared from (RS)-{4-iodo-2-nitro-5-(2-(tetrahydro-pyran-2-yloxy)-ethoxy|-phenyl|- 
carbamic acid tert-butyl ester (Example S3) (743 mg, 1.46 mmol) and phenyiacetylene 
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(0.24 mL, 2.19 mmol) according to the general procedure K. Obtained as a yellow-brown 
viscous oil (429 mg). 

MS(H)393(M + ). 

Example K25 

5 Prepared from [5-(2-tert-butoxy-ethoxy)-4-iodo-2-nitro-phenylJ-carbamic acid tert- 
butyl ester (Example BIO) (1.44 g, 3.0 mmol) and 4-fluorophenylacetylene (541 mg, 4.5 
mmol) according to the general procedure K. Obtained as a yellow solid (777 mg). 

MS(EI)472(M + );mp96-98°C. 

Example^ 

10 [5-tert-Butoxy-4-(4-fluoro-phenylethYnyl)-2-nitro-phenyl]-carbamic acid tert.-butyl 
ester. 

Prepared from (5-tert.-butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example S4) (1.40 g, 3.21 mmol) and 4-fluorophenylacetylene (0.66 g, 5.46 mmol) 
according to the general procedure K. Obtained as a brown solid (520 mg). 

15 MS(EI)428(M + );mp201°C. 

General procedure L 

Preparation of the (2-amino-phenyl)-carbamic acid tert-butyl esters by reduction of (2- 
nitro-phenyl)-carbamic acid tert-butyl esters; 

Also preparation of 4-aryl-13-dihydro-benzo[b] [l,4]diazepin-2-ones by reduction and 
20 concomitant cydization of 3-aryl-N-(2-nitro-phenyl)-3-oxo-propionamides 

Method a: Catalytic hydrogenation 

A mixture of the nitro compound (1.0 mmol) in MeOH or EtOH and THF (1:1 ca. 20 mL) 
and 10% Palladium on carbon (20 mg) or Raney-Ni (20 mg) was stirred vigorously at 23 
25 °C under hydrogen atmosphere until tic indicated complete conversion. The catalyst was 
filtered off, washed thoroughly with MeOH or EtOH and THF (1:1), the solvent was 
removed in vacuum to give the tide compound, which was generally pure enough for 
further transformations. 
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Method b: Reduction with SnClr2H 2 0 

A mixture of the nitro compound ( 1.0 mmol) and SnCl 2 -2H 2 0 (5.0 mmol) was either 
stirred in EtOH {30 mL) at 70-80 °C or alternatively in pyridine (3 mL) and DMF (12 mL) 
at 23 °C under Argon atmosphere until tic indicated complete conversion [cf. Tetr. Lett. 
5 1984, 25, 839]. The reaction mixture was brought to pH 8 by addition of sat NaHC0 3 -sol. 
and extracted with EtOAc (2 x 100 mL). The combined organic layer were washed with 
brine and dried over Na 2 S0 4 . Removal of the solvent left a yellow solid, which - if necessary 
- can be purified by silica gel column chromatography. 

Method c Reduction with Zn and NH4CI 
10 To a mixture of the nitro compound (1.0 mmol) in EtOH/THF/sat NH4CI-S0I. (1:1:1, 30 
mL) was added Zinc dust (3.0 mmol) and the mixture was stirred at 70 °C under Argon 
atmosphere until dc indicated complete conversion. Aqueous workup as described in 
method b. 

Method d: Reduction with Fe and HOAc 
15 To a mixture of the nitro compound (1.0 mmol) in THF/H 2 0 (4:1, 10-50 mL) was added 
Fe powder (6.0 mmol) and the mixture was stirred at 70 °C under Argon atmosphere until 
tic indicated complete conversion. Aqueous workup as described in method b. 

Example LI 

(2-Amino-4-iodo-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert.-butyl ester 

20 Prepared from (4-iodo-2-nitro-5-thiomorpholin-4-yl-phen)d)-carbamic acid tert-butyl 
ester (Example C2) (1.05 g, 2.25 mmol) by reduction with SnCl 2 -2H 2 0 (2.54 g, 1 1.3 mmol) 
according to the general procedure L (method b). Obtained as a light yellow solid (993 
mg). 

MS (ISP) 436 [(M+H)*]; mp 125-127 °C. 
25 Example L2 

(2-Amino-4-iodo-5-morpholin-4-yl-phenyl)-carbamic acid tert-butyl ester 

Prepared from (4-iodo-5-morpholin-4-yl-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example C3) (753 g, 1.65 mmol) by reduction with SnCl 2 -2H 2 0 (1.9 g, 8.27 mmol) 
according to the general procedure L (method b). Obtained as a yellow solid (696 mg). 
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MS (ISP) 420 [(M+H) + ] ; mp 139-143 °C. 

ftainpkP 

(2-Amino-5-<^oro-4-phenylethyn)i-phenyl)-carbamic acid tert-butyl ester 

Prepared from (5<hloro-2-nitro-4-phenylethynyi-phenyl)-carbamic acid tert-butyl ester 
5 (Example Kl) (742 mg, 2.0 mmol) by reduction with SnClr2H 2 0 (2.245 g, 10 mmol) 
according to the general procedure L (method b). Obtained as an orange solid (483 mg). 

MS (ISP) 343 [(M+H) + ] and 345 [(M+2+Hfl. 
faawl eL4 

(2-Amino-5-methyl-4-phenylethyn0-phenyl)-carbainic acid tert-butyl ester 

10 Prepared from (5-methyl-2-iiitro-4-phenylethynyl-phenyl)-carbamic acid tert-butyl ester 
(Example K2) (741 mg, 2.1 mmol) by reduction with SnCl 2 -2H 2 0 (2.37 g, 10.3 mmol) 
according to the general procedure L (method b). Obtained as a light-brown solid (419 
mg). 

MS (ISP) 323 [(M+H) + ]; mp 172-173 °C. 
15 Example L5 

[2-Amino-5-(4-methyl-piperazin-l-yl)-4-phenylethynyl-phenyl]-carbamicacid tert-butyl 
ester 

Prepared from [5'(4-methyl-piperazin-l-yl)-2-nitro-4-phenylethynyl-phenyl]-carbamic 
acid tert-butyl ester (Example K3) (1.08 g, 2.48 mmol) by reduction with SnCl 2 -2H 2 0 (2.8 
20 g, 12.4 mmol) according to the general procedure L (method b). Obtained as an orange 
solid (1.0 g). 

MS (ISP) 407 [(M+H) + ]; mp 81-85 °C. 
Example L6 

(5-Amino-2-chloro-biphen)d-4-yl)-carbamic acid tert-butyl ester 



25 Prepared from (2-chloro-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 
Fl) (783 mg, 2.24 mmol) by reduction with SnCl 2 -2H 2 0 (2.53 g, 1 1.2 mmol) according to 
the general procedure L (method b). Obtained as a yellow solid (684 mg). 
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MS (EI) 318 (M*) and 320 [(M+2)*J; mp 109-111 °C. 
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Example L7 

(5-Amino-2-methyl-biphenyl-4-yl)-carbamic add tert-butyl ester 

Prepared from (2-methyl-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 
5 F2) (921 mg> 2.8 mmol) by catalytic hydrogenation with Pd/C according to the general 
procedure L (method a). Obtained as a white solid (796 mg). 

MS(EI)298(M*);mp 122 °C 

Example L8 

[2-Amino-5-(2-dimethylamino-ethylsulfenyl)-4-phenylethynyl-phenyl] -carbamic acid 
10 tert.-butyi ester 

Prepared from [5-(2-dimethylamino-ethylsdf^ 

carbamic acid tert-butyl ester (Example K8) (551 mg, 1.25 mmol) by reduction with 
SnCl 2 -2H 2 0 (1.41 g, 6.25 mmol) according to the general procedure L (method b). 
Obtained as an orange foam (510 mg). 

15 MS(ISP)412((M+H) + );mp 115-117°C. 

Example L9 

(4-Amino-5-tert-butoxycarbonylamino-2-phenylethynyl-phenylsulfanyl)-acetic acid 
methyl ester 

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenylsulfanyl)- 
20 acetic acid methyl ester (Example K9) (634 mg, 1.43 mmol) by reduction with SnCl 2 -2H 2 0 
(1.62 g, 7.16 mmol) according to the general procedure L (method b). Obtained as an 
orange gum (590 mg). 

MS (ISP) 413 [(M+H) + ], 435 [(M+Na) + ] and 451 [(M+K)*J. 
Example L10 

25 (4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenyl)-acetic acid methyl ester 

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenyl)-acetic acid 
methyl ester (Example K16) (1.09 g, 2.66 mmol) by reduction with SnCl 2 -2H 2 0 (3.00 g, 



WO 01/29011 PCT/EP00/09553 

-55- 

13.28 mmol) according to the general procedure L (method b). Obtained as a light yellow 
solid (900 mg). 

MS (ISP) 381 [(M+H) + ] and 403 |(M+Na) + ]; mp 130 °C. 
Example LU 

5 [2-Amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert-butyl ester 

Prepared from [5-(2-methoxy-ethoxy)-2-nitro-4-phenylethynyl-phenyl)-carbamic acid 
tert-butyl ester (Example K10) (1.417 g, 3.44 mmol) by reduction with SnCl 2 -2H 2 0 (3.88 
g, 17.2 mmol) according to the general procedure L (method b). Obtained as an off-white 
solid (1.04 g). 

10 MS (EI) 382 (M + );mp 105-107 °C. 

Example L12 

(2-Amino-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

Prepared from (5-morpholin-4-yl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.- 
butyl ester (Example K4) (563 mg, 1.329 mmol) by reduction with SnCl 2 -2H 2 0 (1.5 g, 6.65 
1 5 mmol) according to the general procedure L (method b). Obtained as a red-brown solid 
(488 mg). 

MS (ISP) 394 [(M+H)*J; mp 174-176 °C. 
Example LI 3 

(2-Amino-5-methoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

20 Prepared from (5-methoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl 
ester (Example Kll) (1.00 g, 2.71.mmol) by reduction with SnCl 2 -2H 2 0 (3.06 g, 13.57 
mmol) according to the general procedure L (method b). Obtained as a yellow solid (870 
mg). 

MS (El) 338 (M + );mpl58°C. 



25 Example L14 

4-Amino-5-tert-butoxycarbonylamino-2-phenylethynyl-ben2oic acid methyl ester 
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Prepared from (5-tert-butoxycarbonylammo-4-nitro-2-phenylethynyl-ben2oic acid 
methyl ester (Example K15) (754 mg, 1.90 mmol) by reduction with SnCl 2 -2H 2 0 (2.15 g, 
9.51 mmol) according to the general procedure L (method b). Obtained as a pink solid 
(431 mg). 

5 MS(EI)366(M + );mpl64°C. 

Example L15 

[2-Amino-5-(2-{2-[2-(2-methoxy-etto^ 
phenylj-carbamic acid tert-butyl ester 

Prepared from (5-(2-{2-[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-2-nitro-4- 
10 phenylethynyl-phenyi] -carbamic acid tert.-butyl ester (Example K12) (3.0 g, 5.51 mmol) 
by reduction with SnCl r 2H 2 0 (6.2 g, 27.54 mmol) according to the general procedure L 
(method b). Obtained as a brown oil (2.9 g). 

MS(ISP)515[(M+H) + ]. ' 

Example L16 

15 (4-Amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenoxy)-acetic acid tert.-butyl 
ester 

Prepared from (5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-phenoxy)-acetic 
acid tert.-butyl ester (Example K13) (1.32 g, 2.82 mmol) by reduction with SnCl 2 -2H 2 0 
(3.18 g, 14.10 mmol) according to the general procedure L (method b). Obtained as an 
20 amorphous orange material (1.2 g). 

MS (ISP) 439 l(M+H) + ] and 461 [(M+Na) + ]. 

Example L 17 

(2-Amino-5-cyanomethyl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

Prepared from (5-cyanomethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl 
25 ester (Example K17) (377 mg, 1.0 mmol) by reduction with SnCl r 2H 2 0 (1.13 g, 5.0 mmol) 
according to the general procedure L (method b). Obtained as an orange solid (338 mg). 

MS (ISP) 348 [(M+Hf ) and 370 [(M+Naf); mp 143 °C 
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Example L18 
l2-Amino-5-(l,4-dto 

tert.-butyl ester and [2-Amino-5-(4,4-diethoxy-piperi^ 
carbamic acid tert.-butyl ester 

5 Prepared from [5-(l>4-dioxa-8-aza-spiro[4.5]dec-8^^ 

carbamic acid tert-butyi ester (Example K7) (1.73 g, 3.6 mmol) by reduction with 
SnCl 2 -2H 2 0 (4.0 g, 18.0 mmol) in EtOH according to the general procedure L (method b). 
Obtained as a brown solid (418 mg) and as dark brown solid (379 mg), respectively. 

MS (ISP) 450 [(M+H)*]; mp 79-82 °C; MS (ISP) 480 [(M+H) + ). 

10 Example L19 

(2-Amino-5-(lJ-dioxo-6-thiomorpholin-4-yl)-4-phenylethynyl-phenyl]-carbamic acid 
tert.-butjd ester 

Prepared from [5-(l,l-dioxo-thiomorpholin-4-yl)-2-nitro-4-phenylethynyl-phenyl]- 
carbamic acid tert-butyl ester (Example K6) (235 mg, 0.5 mmol) by reduction with 
15 SnCl 2 -2H 2 0 (564 mg, 2.5 mmol) according to the general procedure L (method b). 
Obtained as a brown solid (418 mg, impure material, used directly in Example 6 without 
purification and characterization). 

Example L20 

[2-Amino-5-(2,2-dimethyl-[l,3]dioxolan-4^ 
20 carbamic acid tert-butyl ester 

Prepared from (RS)-[5-(2 > 2-dimethyl-[l,3]dioxolan-4-ylmethoxy)-2-nitro-4- 
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example B8) (1.90 g, 4.06 mmol) 
by reduction with SnCl 2 -2H 2 0 (4.6 g, 20.32 mmol) according to the general procedure L 
(method b). The crude product was reprotected by stirring with 2,2-dimethoxypropane (5 
25 mL) and p-TsOH-H 2 0 (1.1 eq) in DMF (5 mL) at 23 °C for 4 h. Obtained as a brown solid 
(LI g). 

MS (ISP) 439 [(M+H) + ], 461 [(M+Na) + ] and 477 [(M+K) + ). 
Example L21 



4-Amino-5-tert.-butoxycarbonylamino-2-iodo-ben2oic acid methyl ester 
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Prepared from 5-tert.-butoxycarbon)damino-2-iodo-4-nitro-benzoic acid methyl ester 
(Example B3) (3.00 g, 7.1 1 mmol) by reduction with SnCl 2 *2H 2 0 (8.02 g, 35.55 mmol) 
according to the general procedure L (method b). Obtained as a light red foam (1.9 g). 

MS (ISP) 393 [(M+H) + ]; mp 60-78 °C. 

Example L22 

[RS] - [2-Amino-5-(2-oxo- [ 1 ,3]dioxolan-4-ylmethoxy)-4-phenylethynyl-phenyl] -carbamic 
acid tert-butyi ester 

Prepared from [RS]-[2-Nitro-5-(2-oxo-[l,3]dioxolan-4-ylmethoxy)-4-phen)dethynyl- 
phenyl] -carbamic acid tert-butyl ester [RO-68-8108/000 (411 mg, 0.9 mmol), prepared 
from (RS)-[5-(2,3-dihydroxy-propoxy)-2-nitro-4-phenylethynyl-phenyl]-carbamic acid 
tert-butyl ester (Example K18) by treatment with U'-carbonyldiimidazole in THF at 0 to 
23 °C] by reduction with SnCl 2 *2H 2 0 (1.02 g, 4.5 mmol) according to the general 
procedure L (method b). Obtained as an apricot solid (370 mg). 

MS (ISP) 425 [(M+Hf ]; mp.140 °C. 

Example L23 

(2-Amino-5-ethoxymethyl-4-phenylethyn)d-phenyl)-carbamic acid tert.-butyl ester 

Prepared from carbonic acid 5-tert.-butoxycarbonylamino-4-nitro-2-phenylethynyl-benzyl 
ester methyl ester [RO-68-8481/000, prepared from (5-hydroxymethyl-2-nitro-4- 
phenylethynyl-phenyl)-carbamic acid tert-butyl ester (Example K19) by treatment with 
methyl chloroformate and Et 3 N in THF at 0 °Cl by reduction with SnCl 2 *2H 2 0 according 
to the general procedure L (method b). Obtained as an amorphous brown substance (139 
mg). 

MS (ISP) 367 [(M+H) + ). 
Example L24 

2,2-Dimethyl-propionic acid 4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl- 
benzyl ester 

Prepared from 2,2-dimethyl-propionic acid 5-tert-butoxycarbonylamino-4-nitro-2- 
phenylethynyl-benzjd ester [RO-68-9779/000, prepared from (5-hydroxymethyl-2-nitro-4- 
phenylethyn>d-phenyl)-carbamic acid tert-butyl ester (Example K19) by treatment with 
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pivaloyl chloride and cat. DMAP in pyridine at 0 to 23 °C] by reduction with SnCl 2 '2H 2 0 
according to the general procedure L (method b). Obtained as an amorphous yellow 
substance (182 mg). 

MS(ISN)421 [(M-H)*]. 

5 Example L25 

(RS)-[2-Amino-4-phenylethynyl-5-(tefr^^ 
acid tert-butyl ester 

Prepared from (RS)-(2-nitro-4-phenylethynyl-5-(tetrahydro-pyran-2-yloxymethyl)- 
phenyl]-carbamic acid tert-butyl ester [RO-69-2829/000, prepared from (5- 
10 hydroxymethyl-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester (Example 
K19) by treatment with 3,4-dihydro-2H-pyran and cat TsOH.H 2 0 in DCM at 0 °C] by 
reduction with SnCl 2 2H 2 0 according to the general procedure L (method b). Obtained as 
a yellow solid (178 g). 

MS (ISN) 421 [(M-H)']; mp 158 °C 

15 Example L26 

[2-Amino-5-(4-methoxy-piperidin-l-yl)-4-phenylethynyl-phenyl]-carbamic acid tert.- 
butyl ester 

Prepared from [5-(4-methoxy-piperidin-l-yl)-2-nitro-4-phenylethynyl-phenyl)-carbamic 
acid tert.-butyl ester (Example K20) (727 mg, 1.61 mmol) by reduction with SnClv 2H 2 0 
20 according to the general procedure L (method b). Obtained as a yellow solid (489 mg). 

MS (ISP) 422 [(M+H) + ); mp 173-176 °C. 

Example L27 

(2-Amino-5-cyanomethoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

Prepared from (5-cyanomethoxy-2-nitro-4-phenylethynyl-phenyl)-carbamic acid tert.- 
25 butyl ester (Example K21) (395 mg, 0.91 mmol) by reduction with SnCl 2 2H 2 0 according 
to the general procedure L (method b). Obtained as an amorphous yellow substance (219 
mg). 



MS(ISP)364[(M+H) + ]. 
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Example L28 

(RS)-[2-Ammo-4-(4-fluor^ 
carbamic acid tert.-butyl ester 

Prepared from (RS)-[4-(4-fluoro-phenyIethynyl)-2-nitro-5-(tetrahydro-pyran-2- 
5 yloxymethyl)-phenyi] -carbamic acid tert.-butyl ester [RO-69-3877/000, prepared from [4- 
(4-fluoro-phenylethynyl)-5-hydroxymethyl-2-nitro-pbenyl]-carbamic acid tert.-butyl ester 
(Example K22) by treatment with 3,4-dihydro-2H-pyran and cat. TsOH H 2 0 in DCM at 0 
°C] by reduction with SnCl 2 * 2H 2 0 according to the general procedure L (method b). 
Obtained as an amorphous light brown substance (990 mg). 

10 MS(ISP)441[(M+H) + ]. 

Example L29 

(RS)-(2-Amino-4-(4-fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)- 
ethyi] -amino}-phenyl)-carbamic acid tert-butyl ester 

Prepared from (RS)-(4-(4-fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro-pyran-2- 
15 yloxy)-ethyl]-aminoJ-2-nitro-phen>d)-carbamic acid tert-butyl ester (Example K23) ( 1.79 
g, 3.49 mmol) by reduction with SnCfr 2H 2 0 according to the general procedure L 
(method b). Obtained as an amorphous light brown substance (1.20 g). 

MS(ISP)484[(M+H) + ]. 

Example L30 

20 (RS)-{2-Amino-4-phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phen>d}- 
carbamic acid tert.-butyl ester 

Prepared from (RS)-{2-nitro-4-phen)dethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]- 
phenylj-carbamic acid tert-butyl ester (Example K24) (420 mg, 0.87 mmol) by reduction 
with SnCl 2 '2H 2 0 according to the general procedure L (method b). Obtained as a light 
25 brown solid (346 mg). 



MS (ISP) 453 [(M+Hfl. 
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Example L31 

(RS)- { 5-Amino-4'-fluoro-2- [4-( tetrahydro-pyran-2-yloxy)-piperidin- 1-yl] -biphenyl-4-yl } - 
carbamic acid tert.-butjd ester 

Prepared from (RS)^4 , -fluoro-5-nitro-2-[4-(tetrahydro-pyran-2^1oxy)-piperidin-l-yl]- 
5 biphenyi-4-yl}-carbamic acid tert-butyl ester (Example F3) (845 mg, 1.64 mmol) by 
catalytic hydrogenation with Pd/C according to the general procedure L (method a). 
Obtained as a light green solid (758 mg). 

MS (ISP) 486 [(M+H) + l; mp 157-161 °C 

Example L32 

10 [2-Amino-5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenylethynyl)-phenyl] -carbamic acid 
tert-butyl ester 

Prepared from [5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenylethynyl)-2-nitro-phenyl] - 
carbamic acid tert-butyl ester (Example K25) (744 mg, 1.57 mmol) by reduction with 
SnCl 2 '2H 2 0 according to the general procedure L (method b). Obtained as a light yellow 
15 solid (575 mg). 

MS (ISP) 443 [(M+Hf); mp 149-150 °C 

Example L33 

(RS)-(5-Amino-4'-fluoro-2-{4-[2-(tetrahy&^ 
biphenyl-4-yl)-carbamic acid tert-butyl ester 

20 Prepared from (RS)-(4'-fluoro-5-nitro-2-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]- 
piperidin-l-yl}-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example F4) (900 mg, 1.61 
mmol) by catalytic hydrogenation with Pd/C according to the general procedure L 
(method a). Obtained as a light brown foam (779 mg). 

MS (ISP) 530 l(M+H) + ]; mp 56-58 °C 

25 Example L34 

(RS)-[5-Amino-4'-fluoro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl]-carbamic 
acid tert-butyl ester 
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Preparedfrom (RS)-[4 , -fluoro-5-nitro-2-(tetrahydro-pyran-2-yloxymethyl)-b^^ 
yl]-carbamic acid tert.-butyl ester (Example F5) by reduction with SnCl 2 2H 2 0 according 
to the general procedure L (method b). Obtained as an orange solid (1.15 g). 

mp 139-142 °C 

5 Example L35 

(5-Amino-2-cyanomethoxy-4 , -fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 

Prepared from (2-cyanomethoxy-4'-fluoro-5-nitro-biphenyl-4-)d)-carbamicacid tert- 
butyl ester (Example F6) (310 mg, 0.8 mmol) by reduction with SnCl 2 2H 2 0 according to 
the general procedure L (method b). Obtained as a light brown solid (220 mg). 

10 MS (ISN) 356 [(M-H)'l; mp 118-119 °C. 

Example L36 

(5-Amino-2-dimeth)daminomethyl-4 , -fluoro-biphenyl-4-)d)-carbamic acid tert.-butyl 
ester 

Prepared from (2-dimethylaminomethyl-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid 
15 tert-butyl ester (Example F7) by reduction with SnCl 2 2H 2 0 according to the general 
procedure L (method b). Obtained as a yellow solid (908 mg). 

mp 97-125 °C 

Example L37 

[5-Amino-2-(2 > 2-dimethyl-tetrahydro-[l > 3]dioxolo(4,5-c]pyrrol-5-yl)-4 , -fluoro-biphe 
20 4-yl] -carbamic acid tert.-butyl ester 

Prepared from [2-(2,2-dimethyl-tetrahydro-[l,3]dioxolo[4,5-c]pyrrol-5-yl)-4 , -fluoro-5- 
nitro-biphenyl-4-yl] -carbamic acid tert.-butyl ester (Example F8) (610 mg, 1.29 mmol) by 
catalytic hydrogenation with Pd/C according to the general procedure L (method a). 
Obtained as an off-white foam (578 mg). 

25 MS(ISP)444[(M+H) + ]. 

Example L38 



(5-Amino-4 , -fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert-butyl ester 
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Prepared from (4 , -fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 
(Example F9) (2.64 g, 7.29 mmol) by catalytic hydrogenation with Pd/C according to the 
general procedure L (method a). Obtained as an off-white solid (2.36 g). 

MS (ISP) 333 [(MtH) + ); mp 155 4 C (dec.). 

5 Example L39 

[5-Animo-2-(l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)4'-fluoro-biphenyl-4-yl]-carbarmcacid 
tert.-butyl ester 

Prepared from [2-( l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4'-fluoro-5-nitro-biphenyl-4-yl] - 
carbamic acid tert.-butyl ester (Example F10) (2.4 g, 5.0 mmol) by catalytic hydrogenation 
10 with Pd/C according to the general procedure L (method a). Obtained as a green solid 
(2.37 g). 

MS(ISP)444[(M+H) + ]. 
Example L40 

(5-Amino-4'-fluoro-2-methyl-biphenyl-4-yl)-cafbamic acid tert.-butyl ester 

15 Prepared from (4'-fluoro-2-methyl-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 
(Example Fll) (560 mg, 1.62 mmol) by catalytic hydrogenation with Pd/C according to 
the genera] procedure L (method a). Obtained as a light brown solid (512 mg). 

MS (ISP) 317 [(M+H) + ); mp 112 °C. 

Example L41 

20 (5-Amino-4-tert-butoxycarbonylamino-4'-fluoro-biphenyl-2-yloxy)-acetic acid tert-butyl 
ester 

Prepared from (4-tert.-butoxycarbonylamino-4'-fluoro-5-nitro-biphenyl-2-yloxy)-acetic 
add tert.-butyl ester (Example F12) (2.29 g, 4.95 mmol) by catalytic hydrogenation with 
Pd/C according to the general procedure L (method a). Obtained as a dark blue solid (2.14 
25 g). 



MS (ISP) 433 ((M+H) + ); mp 30-33 °C. 
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ExampleL42 

(5-Amino-2-chloro-4'-fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 

Prepared from (2-chloro-4'-fluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl ester 
(Example F13) by reduction with $nCl 2 -2H 2 0 according to the general procedure L 
5 (method b). Obtained as a light red solid (544 mg). 

MS (ISP) 337 [(M+H) + ). 

Example L43 

[5-Anuno-4'-fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-yll-carbamic acid tert.-butyl ester 

Prepared from [4'-fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamic acid 
10 tert.-butyl ester (Example F14) by catalytic hydrogenation with Pd/C according to the 
general procedure L (method a). Obtained as a light brown solid (1.652 g). 

MS (ISP) 377 [(M+H)*J. 

Example L44 

[5-Amino-2-(2-tert.-butoxy-ethoxy)-4'-fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl 
15 ester 

Prepared from [2-(2-tert.-butoxy-ethoxy)-4'-{luoro-5-nitro-biphenyl-4-yl]-carbamic acid 
tert.-butyl ester (Example F15) by catalytic hydrogenation with Pd/C according to the 
general procedure L (method a). Obtained as a purple solid (547 mg). 

MS (ISP) 419 [(M+H) + ); mp 133 °C (dec). 

20 Example L45 

[5-Amino-4'-fluoro-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yl)-carbamicacidtert.-butyl 
ester 

Prepared from (4'-fluoro-5-nitro-2-(2-oxo-oxazolidin-3-yl)-biphenyl-4-yll-carbamic acid 
tert.-butyl ester (Example F16) (280 mg, 0.67 mmol) by catalytic hydrogenation with Pd/C 
25 according to the general procedure L (method a). Obtained as a yellow solid (277 mg). 



MS (ISP) 388 ((M+Hfi; mp 210 °C. 



\ 
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gxanipleM6 

(5-Amino-4'-fluoro-2-methoxy-2'-me^ acid tert.-butyl ester 

Prepared from (4 , -fluoro-2-methoxy-2'-methyl-5-nitro-biphenyl-4-yl)-carba^ acid tert.- 
butyl ester (Example F17) by catalytic hydrogenation with Pd/C according to the general 
5 procedure L (method a). Obtained as a brown solid (588 mg). 

MS(ISP)347[(M+H) + ]. 

Example L47 

(5-Amino-2-tert-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (2-tert.-butoxy-4'-fluoro-5-nitro-biphen)d-4-yl)-carbamic acid tert-butyl 
10 ester (Example F18) (1.15 g, 2.84 mmol) by catalytic hydrogenation with Pd/C according 
to the general procedure L (method a). Obtained as a pink solid (747 mg). 

MS (ISP) 375 [(M+H)*J; mp 139 °C. 

Example L48 

(S-Amino^-tert-butoxy^'-fluoro-biphenyl^-ylJ-carbamic acid tert-butyl ester 

1 5 Prepared from (2-tert.-butoxy-2'-fiuoro-5-nitro-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example F19) (930 mg, 2.3 mmol) by catalytic hydrogenation with Pd/C according 
to the general procedure L (method a). Obtained as a pink solid (649 mg). 

MS (ISP) 375 [(M+H) + ] ; mp 130 °C. 

Example L49 

20 (RS)-{5-Amino-4'-fluoro-2-[(R)-3-te 
4-yl}-carbamic acid tert-butyl ester 

Prepared from (RS)-{4'-fluoro-5-nitro-2-[(R)-3-(tetrahydro-pyran-2-yloxy)-pynolidin-l- 
yl]-biphenyl-4-yi}-carbamic acid tert-butyl ester (Example F20) by catalytic 
. hydrogenation with Pd/C according to the general procedure L (method a). Obtained as a 
25 dark green solid (852 mg). 



MS (ISP) 472 [(M+H) + ]. 
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pxampleLSO 

(5-Amino-2'-fluoro-2-methoxy-biphen>i-4-yi)-carbainic acid tert-butyl ester 

Prepared from (2 , -fluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl ester 
(Example F21) (649 mg, 179 mmol) by catalytic hydrogenation with Pd/C according to 
5 the general procedure L (method a). Obtained as a light brown solid (352 mg). 

MS (ISP) 333 [(M+H-) + J; mp 161 °C 

Example L51 

[5-Amino-2-(l,4-dioxa-8-m-spko[4.5]dec-8-yl)-2 , -fluoro-biphen)d-4-yl]-carbamic acid 
tert-butyl ester 

10 Prepared from [2-(l,4-dioxa-8-aza-spiro[4.5]dec-8-)4)-2 , -fluoro-5-nitro-biphenyl-4-yl]- 
carbamic acid tert.-butyl ester (Example F22) (1.39 g, 2.94 mmol) by catalytic 
hydrogenation with Pd/C according to the general procedure L (method a). Obtained as a 
light beige solid (1.01 g). 

MS (ISP) 444 [(M+H)*]; mp 198 °C. 

15 Example L52 

(5-Amino-2 t > 5 , -difluoro-2-methoxy-biphenyl-4-)d)-carbamic acid tert.-butyl ester 

Prepared from (2',5 , -difluoro-2-methoxy-5-nitro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example F23) (1.05 g, 276 mmol) by catalytic hydrogenation with Pd/C according 
to the general procedure L (method a). Obtained as a beige solid (618 mg). 

20 MS(ISN)349[(M-H)-];mpl44°C. 

Example L53 

[5-Amino-2 , -fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-yl]-carbamic acid tert.-butyl ester 

Prepared from [2'-fluoro-2-(2-methoxy-ethoxy)-5-nitro-biphenyl-4-yl]-carbamic acid 
tert-butyl ester (Example F24) by catalytic hydrogenation with Pd/C according to the 
25 general procedure L (method a). Obtained as a purple solid (2.581 g). 
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Example L54 

(RS)-[5-Amino-2'-fluoro-2-(tetrahy&^^ 
acid tert.-butyl ester 

Prepared from (RS)- [2 , .fluoro-5-nitro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-^ 
5 yl]-carbamic acid tert -butyl ester (Example F25) by reduction with SnCl 2 '2H 2 0 according 
to the general procedure L (method b). Obtained as a yellow liquid (2.676 g). 

MS(ISP)439((M+Na) + ]. 

Example L55 

[5-Amino-2 , -fluoro-2-(4-methoxy-benz)doxy)-biphenyl-4-yl] -carbamic acid tert.-butyl 
10 ester 

Prepared from [2'-fluoro-2-(4-methoxy-benzyloxy)-5-nitro-biphenyl-4-yl] -carbamic acid 
tert.-butyl ester (Example F25) (0.90 g, 1.92 mmol) by reduction with SnCl 2 2H 2 0 
according to the general procedure L (method b). Obtained as a beige solid (719 mg). 

MS (ISP) 439 [(M+H)*J. 

15 Example L56 

(5-Amino-2-tert.-butoxy-2',5 f -difluoro-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (2-tert.-butoxy-2 , ,5 , -difluoro-5-nitro-biphenyl-4-yl)-carbamic acid tert- 
butyl ester (Example F27) by catalytic hydrogenation with Pd/C according to the general 
procedure L (method a). Obtained as an amorphous grey-blue substance (2.37 g). 

20 MS(ISP)393((M+Hf]. 

Example L57 

[2-Amino-5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic acid tert.-butyl 
ester 

Prepared from [5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-2-nitro-phenyl] -carbamic acid 
25 tert-butyl ester (Example K26) (649 mg, 1.51 mmol) by reduction with SnClv 2H 2 0 
according to the general procedure L (method b). Obtained as a light yellow solid (410 
mg). 
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MS (ISP) 399 ((M+H) + ]; mp 183 °C 

The following examples relate to the preparation of the ethyl or tert-butyl 3-aryl-3-oxo- 
propionates (general formula Vila), which serve as building blocks in the synthesis of the 
target compounds (Synthetic Scheme H): 

General procedure M 

Method a) Preparation of ethyl or tert-butyl 3-aryl-3-oxo-propionates 

The ethyl or tert-butyl 3-aryi-3-oxo-propionates were prepared from the aryl acid 
chlorides and ethyl or tert-butyl malonate potassium salt [CAS-no. 6148-64-7 and 75486- 
33-8] with Et 3 N and MgCl 2 in CH 3 CN at 0 °C to 23 °C according to Synthesis 1993, 290. If 
the free aryl carboxylic acid was employed in this reaction, it was activated by treatment 
with ethyl chloroformate and Et 3 N in THF/CH 3 CN at 0 °C prior to reaction with the 
malonate salt 

Method b) Preparation of tert-butyl 3-aryl-3-oxo-propionates 

The tert-butyl 3-aryl-3-oxo-propionates were alternatively prepared from the methyl or 
ethyl aryl esters by treatment with lithium tert-butyl acetate [prepared by treatment of 
tert-butyl acetate with lithium diisopropylamide in THF at -78 °C] in the presence of 
lithium tert-butoxide according to Synthesis 1985, 45. If the product contained residual 
starting material after workup, thus could be removed by selective saponification with 
LiOH in THF/MeOH/H 2 0 at 23 °C 

Method c) Preparation of 3-aryl-3-oxo-propionic acids 

The 3-aryl-3-oxo-propionic acids were prepared from the aryl acid chlorides and 
bis(trimethylsilyl)malonate with Et 3 N and LiBr in CH 3 CN at 0 °C according to Synth. 
Commun. 1985, 15, 1039 (method cl) or with n-BuLi in ether at -60 °C to 0 °C according 
to Synthesis 1979, 787 (method c2). 

Example Ml 



3-Oxo-3-(3-[l^,4]triazol-4-yl-phenyl)-propionic acid ethyl ester. 
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Prepared from 3-[l,2,4]triazol-4-yl-benzoic acid [RO-71- 1432/000, prepared by reaction 
of 3-aminobenzoic acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 
5 120 °C] by activation with ethyl chloroformate/Et 3 N and reaction with ethyl malonate 
potassium salt with Et 3 N and MgCl 2 in CH 3 CN according to general procedure M (method 
a). Obtained as a white solid (5.74 g). 

MS (EI) 259 (M + ). 

Example M2 

10 3-Oxo-3-(3-[l>2,3]triazoM-yl-phen)d)-propionic acid ethyl ester. 

Prepared from 3-[l>2,3]triazoM-yl-benzoic acid [RO-71 -3703/000, prepared by refluxing 
. of methyl 3-azidobenzoate [CAS-No. 93066-93-4] in trimethylsilylacetylene, followed by 
saponification with aqueous NaOH in refluxing EtOH] by activation with ethyl 
chloroformate/Et 3 N and reaction with ethyl malonate potassium salt with Et 3 N and MgCl 2 
15 in CH 3 CN according to general procedure M (method a). Obtained as a light yellow solid 
(2.22 g). 

MS (EI) 259 (M + );mp 72-74 °C 
Example M3 

3-(3-Cyano-phenyl)-3-oxo-propionic acid tert-butyl ester. 

20 Prepared from methyl 3-cyanobenzoate [CAS-No. 13531-48-1] by treatment with lithium 
tert-butyl acetate according to general procedure M (method b). Obtained as a light 
brown oily semisolid. 

MS (EI) 245 (M + ). 

Example M4 



25 3-(3-ImidazoI- 1 -yl-phenyl)-3-oxo-propionic acid tert-butyl ester. 
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Prepared from methyl 3-(lH-imidazol-l-yl)benzoate [prepared from 3-(lH-imidazol-l- 
yl)benzoic acid (/. Med. Chem. 1987, 30, 1342; CAS-No. [108035-47-8] by refluxing in 
cone. H 2 S(yMeOH] by treatment with lithium tert-butyl acetate according to general 
procedure M (method b). Obtained as an orange-brown oil. 

5 MS(ISP)287 [(M+H) + ]. 

Example M5 

3-(2-Imidazol-l-yl-pyridin-4-yl)-3-oxo-propionic acid tert-butyl ester. 

Prepared from 2-imidazol- 1-yl-isonicotinoyl chloride hydrochloride (prepared by reaction 
of tert-butyl 2-chloroisonicotinoate with imidazole and NaH in DMF at 80 °C, treatment 
10 with formic acid at 50 °C and reaction with thionylchloride in toluene at 100 °C] and tert- 
butyl malonate potassium salt with Et 3 N and MgCh in CH3CN according to general 
procedure M (method a). Obtained as a brown solid ( 10.8 g). 

MS (EI) 287 (M + ); mp 80 °C (dec.). 

Example M6 

15 3-Oxo-3-(3- [ 1,2,4] triazol- l-yl-phenyl)-propionic acid tert-butyl ester. 

Prepared from methyl 3-[U,4]triazol-l-yl-benzoate [CAS-No. 167626-27-9] by treatment 
with lithium tert-butyl acetate according to general procedure M (method b). Obtained as 
an orange liquid (2.41 g). 

MS (EI) 287 (M + ). 

20 Example M7 

3-[3-(4-Methyl-imidazol-l-yl)-phenyl]-3-oxo-propionic acid tert-butyl ester. 

Prepared from methyl 3-(4-methyl-imidazol-l-yl)-benzoate [RO-69-6483/000, prepared 
the corresponding acid from 3-isothiocyanatobenzoic acid and 2-aminopropionaldehyde 
dimethyl acetal according to /. Med. Chem. 1987, 30, 1342, followed by refluxing in cone. 
25 H 2 S04/MeOH] by treatment with lithium tert-butyl acetate according to general 
procedure M (method b). Obtained as a yellow-brown oil (10.69 g). 



MS (EI) 300 (M*). 
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Example M8 

3-[3-(2-Methyl-imidazol-l-yl)-phen)d]-3-oxo-propionic acid tert-butyl ester. 

Prepared from ethyl 3-(2-methyl-imidazol-l-yl)-benzoate [RO-69-7480/0Q0, prepared by 
reaction of ethyl 3-aminobenzoate with ethyl acetimidate hydrochloride in EtOH at 0 °C, 
5 direct treatment with aminoacetaldehyde diethyl acetal in EtOH at 23 °C, follwed by 
addition of cone. H 2 S0 4 and refluxing.] by treatment with lithium tert-butyl acetate 
according to general procedure M (method b). Obtained as a brown oil (9.66 g). 

MS (ISN) 299 [(M-H)"]. 

Example M9 

10 3-[3-(2,4-Dimethyl-imida2ol-l-)i)-phenyl]-3-oxo-propionic acid tert.-butyl ester. 

Prepared from ethyl 3-(2,4-dimethyl-imidazol-l-yl)-ben2oate [RO-7 1-0583/000, prepared 
by reaction of ethyl 3-aminobenzoate with ethyl acetimidate hydrochloride in EtOH at 0 
°C, direct treatment with 2-aminopropionaldehyde dimethyl acetal in EtOH at 23 °C> 
follwed by addition of cone. H 2 S0 4 and refluxing.] by treatment with lithium tert-butyl 
15 acetate according to general procedure M (method b). Obtained as a yellow-brown oil 
(6.00 g). 

MS (ISN) 313 [(M-H)']. 
Example M10 

3-(2-Cyano-pyridin-4-yl)-3-oxo-propionic acid tert-butyl ester. 

20 Prepared from 2-cyano-isonicotinic acid ethyl ester [CAS-No. 58481-14-4] by treatment 
with lithium tert-butyl acetate according to general procedure M (method b). Obtained as 
a light brown solid (7.70 g). 

MS (ISN) 245 [(M-H)']. 

Example Mil 

25 3-Oxo-3-(3-[l>2,4]triazol-4-yl-phenyl)-propionic acid tert.-butyl ester. 

Prepared from methyl 3-[l,2,4]triazol-4-yl-benzoate [prepared by reaction of 3- 
aminobenzoic acid with hydrazine hydrate and triethyl orthoformate in acetic acid at 120 
°C followed by esterification with cone. H2SO4 in refluxing MeOH] by treatment with 
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lithium tert.-butyl acetate according to general procedure M (method b). Obtained as a 
light yellow gum (870 mg). 

MS(ISN)286[(M-H)']. 
Example Ml 2 

5 3-[3-(2-Memox)roethykulfanyl.imida2ol-l-yl)-phenyl]-3-oxo-propionic acid tot-butyl 
ester. 

Prepared from ethyl 3-(2-methoxymethylsulfenyl-imida2ol-l-yI)-benzoate [prepared by 
esterification of 3-(2-methoxymethylsulfanyl-imidazol-l-yl)-benzoic acid [CAS-No. 
108035-46-7] with cone. HrfO* in EtOH, followed by treatment with chloromethylmethyl 
ether and NaH in THF/DMF] by treatment with lithium tert-butyl acetate according to 
general procedure M (method b). Obtained as an orange oil ( 1.82 g). 

MS (EI) 362 (M + ). 
Example Ml 3 

3-[3-(2-Memykuu%nyl-imida 2 ol-l-yl)-phenyl]-3.oxo-propionic acid tert-butyl ester. 

Prepared from ethyl 3-(2-methylsulfenyl-imidazol-l-yl)-benzoate [prepared by 
esterification of 3-(2-methoxymethylsul&nyl-imidazol-l-yl)-benzoic acid [CAS-No. 
108035-46-7] with cone. H 2 SO< in EtOH, followed by treatment methyl iodide and NaH in 
THF/DMF] by treatment with lithium tert-butyl acetate according to general procedure M 
(method b). Obtained as a light brown oil (4.41 g). 

MS(ISP)333 [(M+H) + ). 

Example MU 

3-[3-(3-Methyl-isoxazol-5-yl)-phenyl]-3-oxo-propionic acid tert-butyl ester. 

Prepared from ethyl 3-(3-methyl-isoxazol-5-yl)-benzoate [prepared by reaction of ethyl 3- 
ethynylbenzoate [CAS-No. 178742-95-5] with a mixture of NCS, acetaldoxime, Et 3 N and 
cat. amount of pyridine in CHC1 3 at 50 e C according to Tetrahedron 1984, 40, 2985-2988] 
by treatment with lithium tert.-butyl acetate according to general procedure M (method 
b). Obtained as a yellow solid (2.54 g). 



MS (ISP) 302 [(M+H)*]; mp 50-56 °C. 
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ExampleMl5 

3-Oxo-3-(3-tetrool-l-yl-phenyl)-propionic acid ethyl ester. 

Prepared from 3-tetrazol-l-yl-benzoic acid [CAS-No. 204196-80-5] by activation with 
ethyl chloroformate/EtjN and reaction with ethyl raalonate potassium salt with Et 3 N and 
5 MgCl 2 in CHjCN according to general procedure M (method a). Obtained as a light yellow 
solid (211 mg). 

MS (EI) 260 (M + ). 

Example Ml 6 

3-(3-Chloro-thiophen-2-yl)-3-oxo-propionic acid ethyl ester 

10 Prepared from 3-chloro-2-thiophenecarbonyl chloride[CAS-No. 86427-02-3} by reaction 
with ethyl malonate potassium salt with Et 3 N and MgCl 2 in CH 3 CN according to general 
procedure M (method a). Obtained as a brown oil (6.84 g). 

MS (EI) 232 (M + ) and 234 [(M+2)*]. 

Example Ml 7 

15 3-(5-Cyano-thiophen-2-yl)-3-oxo-propioiiic acid tert.-butyl ester 

Prepared from ethyl 5-cyano-2-thiophenecarboxylate [CAS-No. 67808-35-9] by treatment 
with lithium tert-butyl acetate according to general procedure M (method b). Obtained as 
a yellow solid (6.66 g). 

MS(EI)251(M + );mp78°C. 
20 Example Ml 8 

3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionic acid ethyl ester 

Prepared from 5-cyano-2-fluoro-benzoyl chloride [prepared from the corresponding acid 
[CAS-No. 146328-87-2] by treatment with SOCl 2> cat. DMF in toluene at 80 °C] by 
reaction with ethyl malonate potassium salt with Et 3 N and MgCl 2 in CH 3 CN according to 
25 general procedure M (method a). Obtained as a light yellow solid (3.85 g). 

MS (EI) 235 (M + ); mp 55-60 °C. 
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Example M19 

3-(2-Imidazol-l-yl-thiazol-4-yl)-3-oxo-propionic acid tert-butyl ester 

Prepared from ethyl 2-imidazol- l-yl-thiazole-4-carboxylate [CAS-No. 256420-32-3] by 
treatment with lithium tert-butyl acetate according to general procedure M (method b). 
5 Obtained as an orange oil ( 12.0 g). 

Example M20 

3-[2-(4-Methyl-imida2ol-l-yl)-thia2ol-4-yl]-3-oxo-propionic acid tert-butyl ester 

Prepared from ethyl 2-(4-methyl-imidazol-l-)d)-thia2ole-4-carboxylate [prepared from 
ethyl 2-amino-4-thiazolecarboxylate (CAS-No. [256420-32-3]) by the following synthetic 
10 sequence: 1.) NaH, 2-isothiocyanato-U-dimethoxy-propane, DMF, 23 °C; 2.) aq. H 2 S0 4 , 
reflux; 3.) EtOH, cone H 2 S0 4 , 23 °Q 4.) 30% H 2 0 2 , HOAc, 23 °C] by treatment with 
lithium tert-butyl acetate according to general procedure M (method b). Obtained as a 
brown oil (8.73 g). 

MS (EI)307(M+). 

15 Example M21 

3-[3-(l-Methyl-lH-imidazol-2-yl)-phenyl}-3-oxo-propionic acid tert-butyl ester 

Prepared from ethyl 3-(l-meth)d-lH-imidazol-2-yl)ben2oate [CAS-No. 168422-44-4] by 
treatment with lithium tert-butyl acetate according to general procedure M (method b). 
Obtained as a light yellow liquid (1.26 g). 

20 MS (ISP) 301.3 [(M+H) + ). 

The following examples relate to the preparation of the 6-aryl-2,2-dimethyl-[l,3]dioxin-4- 
ones (general formula VII), which serve as building blocks in the synthesis of the target 
compounds (Synthetic Scheme H): 

General procedure N 

25 Preparation of 6-aryl-2,2-dimethyl-[l,3]dioxin-4-ones 



Method a) 
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The 6-aryl-2,2-dimethyI-[l > 3]dioxin-4-ones were prepared from 3-aryl-3-oxo-propionic 
acids and catalytic amount of cone. H 2 S0 4 or trifluoroacetic acid (TFA) in isopropenyl 
acetate at 23 °C according to Chem. Pharm. Bull 1983, 3 J, 1896. The final products were 
purified by silica gel column chromatography with hexane/EtOAc. 

5 Method b) 

The 6-aryl-2,2-dimethyl-[l,3]cUoxin-4-ones were prepared from the tert-butyl 3-aryl-3- 
oxo-propionates by treatment with trifluoroacetic anhydride (TFAA) in a mixture of TFA 
and acetone at 23 °C according to Tetrahedron Lett. 1998, 39, 2253. The final products were 
if necessary purified by silica gel column chromatography with hexane/EtOAc. 

10 Example Nl 

2,2-Dimethyl-6-thiophen-2-yl-[ 1,3] dioxin-4-one. 

The 3-oxo-3-thiophen-2-yl-propionic acid was prepared from thiophene-2-carbonyl 
chloride (5.3 mL, 50 mmol) and bis(trimethylsilyl)malonate (25.6 mL, 100 mmol) with n- 
BuLi ( 1.6M in hexane, 62.5 mL) in ether at --60 °C to 0 °C according to the general 
15 procedure M (method c2). The crude material (7.88 g) was transformed into the title 
compound by stirring in isopropenyl acetate and TFA according to the general procedure 
N (method a). Obtained as a yellow solid (4.09 g). 

MS (EI) 210 (M*); mp 42 °C (dec). 

Example N2 

20 6-(3-Chloro-thiophen-2-yl)-2,2-dimethyl-[l,3]dioxin-4-one. 

The 3-(3<hloro-thiophen-2-yl)-3-oxo-propionic acid was prepared from 3-chloro- 
thiophene-2-carbonyl chloride (7.82 g, 43.2 mmol) and bis(trimethylsilyl)malonate (11.6 
mL, 45.4 mmol) with Et 3 N (12.65 mL, 90.7 mmol) and LiBr (3.53 g, 47.5 mmol) in CH 3 CN 
at 0 °C according to general procedure M (method cl). The crude material (5.69 g) was 
25 transformed into the title compound by stirring in isopropenyl acetate and cone. H 2 S0 4 
according to general procedure N (method a). Obtained as an orange solid (2.3 g). 

MS (EI) 244 (M + ) and 246 [(M+2) + ]; mp 88-89 °C (dec). 

Example N3 



6-(3-Cyano-thiophen-2-yI)-2,2-dimethyl- [ l,3]dioxin-4-one. 
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The 3-(3-cyano-tMophen-2-yl)-3-oxo-propionic acid was prepared from 3-cyano- 
thiophene-2-carbonyi chloride (24.33 g, 140.6 rnmol) and bis(trimethylsilyl)malonate 
(38.0 mL, 1477 mmol) with Et 3 N (41 mL, 295.4 rnmol) and UBr (13.5 g, 154.7 mmol) in 
CH3CN at 0 °C according to general procedure M (method cl). The crude material (24.8 
5 g) was transformed into the title compound by stirring in isopropenyl acetate and cone. 
H2SO4 according to general procedure N (method a). Obtained as an orange solid (5.6 g). 

MS (EI) 235 (M + ); mp 116-120 °C (dec). 

Example N4 

3-(2,2-Dimethyl-6~oxo-6H- [ 1 ,3) dioxin-4-yl)-benzonitrile. 

10 The 3-(3-cyano-phenyl)-3-oxo-propionic acid was prepared from 3-cyanobenzoyl chloride 
(828 mg, 5 mmol) and bis(trimethylsilyl)malonate (2.56 mL, 10 mmol) with n-BuLi (1.6M 
in hexane, 6.25 mL) in ether at -60 °C to 0 °C according to general procedure M (method 
c2). The crude material (1.04 g) was transformed into the title compound by stirring in 
isopropenyl acetate and TFA according to general procedure N (method a). Obtained as a 

15 light yellow solid (0.8 g). 

MS (EI) 229 (M + ); mp 138 °C (dec). 
Example N5 

2,2-Dimethyl-6- (3-trifluoromethyl-phenyl) - ( 1 ,3 ] dioxin-4-one. 

The 3-oxo-3-(3-trifluoromethyl-phenyl)-propionic acid was prepared from 3- 
20 trifluoromethylbenzoyl chloride ( 10 mL, 67.6 mmol) and bis(trimethylsilyl)malonate (18.2 
mL, 71 mmol) with Et 3 N (20 mL, 142 mmol) and LiBr (6.46 g, 74.4 mmol) in CH 3 CN at 0 
°C according to general procedure M (method cl). The crude material (7.0 g of the 
obtained 15.4 g) was transformed into the title compound by stirring in isopropenyl 
acetate and cone. H 2 S0 4 according to general procedure N (method a). Obtained as a light 
25 yellow solid (5.3 g). 

MS (EI) 272 (M + ); mp 77-78 °C (dec). 

Example N6 



6-(3-Chloro-phenyl)-2,2-dimethyl-[13]dioxin-4-one. 
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The 3-(3-chloro-phenyl)-3-oxo-propionic acid was prepared from 3-chlorobenzoyl 
chloride ( 1 1 mL, 85.7 mmol) and bis(trimethylsilyl)malonate (23.0 mL, 90.0 mmol) with 
Et 3 N (25 mL, 180 mmol) and LiBr (8.19 g, 94.3 mmol) in CH 3 CN at 0 °C according to 
general procedure M (method d). The crude material (17.1 g) was transformed into the 
5 title compound by stirring in isopropenyl acetate and cone. H2SO4 according to general 
procedure N (method a). Obtained as a yellow-brown solid (8.0 g). 

MS (EI) 238 (M + ) and 240 [(M+2f ]; mp 87-88 °C (dec). 

Example N7 

6-(3-Iodo-phenyl)-2,2-dimethyl- [ 1 ,3] dioxin-4-one. 

10 The 3-(3-iodo-phenyl)-3-oxo-propionic acid was prepared from 3-iodobenzoyl chloride 
(21.0 g, 78.8 mmol) andbis(trimethyisilyi)malonate (21.0 mL, 82.8 mmol) with Et 3 N (23 
mL, 165.5 mmol) and LiBr (7.54 g, 86.7 mmol) in CH 3 CN at 0 °C according to general 
procedure M (method cl). The crude material (21.9 g) was transformed into the title 
compound by stirring in isopropenyl acetate and cone H2SO4 according to general 

15 procedure N (method a). Obtained as a yellow solid (9.6 g). 

MS (EI) 330 (M + ); mp 79-80 °C (dec). 
Example N8 

2,2-Dimethyl-6-(3-trifluoromethoxy-phenyl)-[l,3]dioxin-4-one. 

The 3-oxo-3-(3-trifluoromethoxy-phenyl)-propionic acid was prepared from 3- 
20 trifluoromethoxybenzoyl chloride and bis(trimethylsilyl)malonate with Et 3 N and LiBr in 
CH 3 CN at 0 °C according to general procedure M (method cl). The crude material was 
transformed into the title compound by stirring in isopropenyl acetate and cone H 2 S0 4 
according to general procedure N (method a). Obtained as an orange solid (2.27 g). 

MS (EI) 288 (M + ); mp 49-54 °C (dec). 

25 Example N9 

2,2-Dimethyl-6-pyridin-4-yl-[l,3]dioxin-4-one. 

Prepared from 3-oxo-3-pyridin-4-yl-propionic acid [prepared from 4-acetylpyridine, 
magnesium methyicarbonate and C0 2 in DMF at 120 °C according to Journal of Antibiotics 
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1978, 31, 1245] by treatment with acetone, TFA and TFAA according to general procedure 
N (method b). Obtained as a white solid (1.3 g). 

MS (EI) 205 (Nf) 

Example N10 

5 6-(3-Imidazol-l-yl-phenyl)-2,2-dimethyl-[l,3]dioxin-4-one. 

The 3-(3-imidazol-l-yl-phenyl)-3-oxo-propionic acid was prepared from 3-(lH-imidazol- 
l-yl)benzoyl chloride hydrochloride [prepared by treatment of 3-(lH-imidazol-l- 
yl)benzoic acid (J. Mel Chem. 1987, 30, 1342; CAS-No. [108035-47-8] with SOCl 2 ) and 
bis(trimethylsilyl)malonate with Et,N and LiBr in CHjCN at 0 °C according to general 
10 procedure M (method cl). The crude material was transformed into the title compound by 
stirring in isopropenyl acetate and cone. H 2 S0 4 according to general procedure N (method 
a). Obtained as an orange semisolid (617 mg). 

MS (EI) 270 (M + ). 

Example Nil 

15 2^-Dimethyl-6-(3-methoxy-phenyl)-[ l,3]dioxin-4-one. 

The 3-(3-methoxy-phenyl)-3-oxo-propionic acid was prepared from 3-methoxybenzoyl 
chloride (10.3 g, 60.4 mmol) and bis(trimethylsilyl)malonate (16.2 mL, 63.4 mmol) with 
Et 3 N (17.7 mL, 127 mmol) and LiBr (5.77 g, 66-4 mmol) in CH 3 CN at 0 °C according to 
general procedure M (method cl). The crude material (6.38 g) was transformed into the 
20 title compound by stirring in isopropenyl acetate and cone. H2SO4 according to general 
procedure N (method a). Obtained as a yellow oil (640 mg). 

MS (ISP) 235 [(M+H)1 and 252 [(M+NH^]. 

Example N12 

2,2-Dimethyl-6-(3-nitro-phenyl)-[l,3]dioxin-4-one. 

25 The 3-(3-nitro-phenyl)-3-oxo-propiomc acid tert.-butyl ester was prepared from 3- 
nitrobenzoyl chloride (2.71 g, 14.6 mmol) and tert.-butyl malonate potassium salt (6.0 g, 
30.0 mmol) with EtjN (4.5 mL, 32.2 mmol) and Mgd 2 (3.48 g, 36.52 mmol) in CH3CN 
according to general procedure M (method a). The crude material (3.88 g) was 
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transformed into the title compound by stirring in TFA/acetone with TFAA according to 
general procedure N (method b). Obtained as a yellow solid (2.76 g). 

MS (EI) 249 (M + ); mp 110-117 °C. 

Example N13 

5 2^-Dimethyl-6-(3-[U,4]triazol-l-yl-phenyl)-[l,3]dioxin-4-one. 

The 3-oxo-3-(3-[U,4]triazol-l-yl-phenyl)-propioiuc acid tert-butyl ester [RO-69- 
3506/000] was prepared from 3-[l,2,4]triazol-l-yl-benzoic acid methyl ester [CAS-No. 
167626-27-9] by treatment with lithium tert.-butyl acetate according to general procedure 
M (method b). Prepared from (Example M6) by stirring in TFA/acetone with TFAA 
10 according to general procedure N (method b). Obtained as a yellow solid (539 mg). 

MS (EI) 271 (M + ). 
Example N14 

6-(2-Imidazol-l-yl-pyridm-4-yl)-2^-dimem^-[13}dioxin-4-one. 

Prepared from 3-(2-imidazol-l-yl-pyridm-4-yl)-3-oxo-propionic acid tert.-butyl ester 
15 (Example M5) by stirring in TFA/acetone with TFAA according to general procedure N 
(method b). Obtained as a brown solid (10.8 g). 

MS (EI) 271 (M + );mpl51 e C(dec.). 
Example Nl 5 

2,2-Dimemyl-6-[3-(2-memyl-imidazol-l-yl)-phenyl]-[U]dioxin-4-one. 

20 Prepared from 3-[3-(2-methyl-imida2ol-l-yl)-phenyl]-3-oxo-propionic acid tert.-butyl 
ester (Example M8) by stirring in TFA/acetone with TFAA according to general procedure 
N (method b). Obtained as a beige solid (2.13 g). 

MS(EI)284(M + );mpl22°C. 
Example N16 



25 4-(2^-Dimemyl-6-oxo-6H-[13]dioxm-4-yl)-pyridine-2-carbonitrile. 
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Prepared from 3-(2-cyano-pyridin-4-yl)-3-oxo-propionic acid tert-butyl ester (Example 
M10) by stirring in TFA/acetone with TFAA according to general procedure N (method b). 
Obtained as a brown solid (3.30 g). 

, MS (EI) 230 (M + ); mp 132 °C (dec). 

5 The following examples relate to the preparation of the 4,8-diaryl- 1 ,3-dihydro- 
benzo[b][l,4]diazepin-2-ones, respectively the 4-aryl-8-arylethynyl- 1,3-dihydro- 
benzo[b][l,4]diazepin-2-ones and the 8-aroyl-4-aryl-l,3-dihydro-benzo(b][l,4]diazepin- 
2-ones in regioisomerically pure fashion (Synthetic Scheme A): 

General procedure O : 

10 Preparation of {2-[3-aryl-3-oxo-propionylamino]-4-aryl-phenyl}-carbamic acid tert. -butyl 
ester by reaction of (2-amino-4-aiyl-phenyl)-carbamic acid tert-butyl esters with ethyl 3- 
aryl-3-oxo-propionates or 6-aryl-2>2-dimethyl-[l,3]dioxin-4-ones; 
also 3-aryl-N-(2-nitro-4-aryl-phenyl)-3-oxo-propionamides by reaction of 2-nitro-4-aryl- 
phenylamines with 6-aiyl-2,2-dimethyl-[l,3]dioxin-4-ones 

15 A mixture of the (2-amino-4-aryl-phenyl)-carbaniic acid tert-butyl ester or 2-nitro-4-aryl- 
phenylamine (1.0 mmol) and excess (1.2-1.5 mmol) of the ethyl 3-aryl-3-oxo-propionate 
[prepared from the aryl acid chloride and ethyl malonate potassium salt with Et 3 N and 
MgCl 2 in CH 3 CN at 23 °C according to Synthesis 1993, 290] or 6-aryl-2,2-dimethyl- 
[l,3]dioxin-4-one was refluxed in toluene (8 mL) until tic indicated complete 

20 consumption of the amine. The solution was allowed to cool to 23 °C, whereupon the 
product generally crystallized (in cases where crystallization foiled to appear it was induced 
by addition of hexane). The solid was filtered off, washed with ether or mixtures of 
ether/hexane and dried in vacuum to give the {2-[3-aryl-3-oxo-propionylamino]-4-aryl- 
phenyl}-carbamic acid tert.-butyl esters or 3-aryl-N-(2-nitro-4-aryl-phenyl)-3-oxo- 

25 propionamides, which was used directly in the following step or - if necessary - was 
purified by recrystallization or by silica gel column chromatography. 

Example 01 

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-4-iodo-5-thiomoipholin-4-)d-phenyl}- 
carbamic acid tert-butyl ester 

30 Prepared from (2-amino-4-iodo-5-thiomorpholin-4-yl-phenyl)-carbamic acid tert-butyl 
ester (Example Ll) (653 mg, 1.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-(l,3]dioxin-4-yl)- 
benzonitrile (Example N4) (690 mg, 2.25 mmol) according to the general procedure O. 
Obtained as a yellow solid (629 mg). 
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MS(ISP)607[(M+H) + ]. 
Example 02 

{2- [3-(3-Cyano-phenyl)-3-oxo-propionylamino] -4-iodo-5-morpholin-4-yl-phenyl} - 
carbamic acid tert.-butyl ester 

5 Prepared from (2-amino-4-iodo-5-morpholin-4-yl-phenyl)-carbamic acid tert-butyl ester 
(Example L2) (690 mg, 1.65 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3jdioxin-4-yl)- 
benzonitrile (Example N4) (566 mg, 2.47 mmol) according to the general procedure O. 
Obtained as an orange solid (523 mg). 

MS (ISP) 591 [(M+Hf ] and 613 ((M+Na) + 1. 

10 Example 03 

{2-CUoro-5-[3-(3-cyano-phenyl)-3-oxo-propion)damino]-biphenyl-4-yl}-carbamic acid 
tert-butyl ester 

Prepared from (5-amino-2-cMoro-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 
L6) (652 mg, 2.05 mmol) and 3-(2,2-dimethyi-6-oxo-6H- [ l,3]dioxin-4-yl)-benzonitrile 
15 (Example N4) (564 mg, 2.46 mmol) according to the general procedure 0. Obtained as an 
off-white solid (725 mg). 

MS(ISN)488((M-H)*]. 

Example 04 

[2-[3-(3-Cyano-phenyl)-3-oxo-propionyhmmo]-5-(2-dimethylamino-ethylsulfanyl)-4- 
20 phenylethynyl-phenyl] -carbamic acid tert-butyl ester 

Prepared from [2-amino-5-(2-dimeth>damino-ethylsulfanyl)-4-phenylethynyl-phenyl]- 
carbamic acid tert-butyl ester (Example L8) (206 mg, 0.5 mmol) and 3-(2,2-dimethyl-6- 
oxo-6H-[l,3]dioxm-4-yl)-benzonitrile (Example N4) (138 mg, 0.6 mmol) according to the 
general procedure 0. Obtained as a yellow solid (210 mg). 

25 MS (ISP) 583 ((M+H) + ] ; mp 88 °C. 

Example 05 

{5-tert-ButoxycarbonyIamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2- 
phenylethynyl-phenylsdfanyl}-acetic acid methyl ester 
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Prepared from (4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenylsdfan)d)- 
acetic add methyl ester (Example L9) (534 mg, 1.3 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[l,3)dioxin-4-yl)-ben2onitrile (Example N4) (358 mg, 1.56 mmol) according to .the general 
procedure 0. Obtained as a yellow foam (457 mg). 

MS (ISP) 584 [(M+H) + ], 601 [(M+NH 4 ) + ] and 605 [(M+NaD; mp 69-73 °C. 
Example 06 

{5-tert-Butoxy<^bonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propion>iamino]-2- 
phenylethynyl-phenylj-acetic acid methyl ester 

Prepared from (4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenyl)-acetic 
acid methyl ester (Example L10) (721 mg, 2.0 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[13]dioxm-4-yl)-benzomtrile (Example N4) (550 mg, 2.4 mmol) according to the general 
procedure O. Obtained as a light yellow solid (886 mg). 

MS (ISP) 552 [(M+H) + ] and 569 [(M+NH«) + 1; mp 138 °C. 

Example 07 

[2-[3-(3-Cyano-phen)d)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4-phenylethynyl- 
phenyl]-carbamic acid tert.-butyl ester 

Prepared from [2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid 
tert.-butyl ester (Example Lll) (415 mg, 1.09 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[l,3]dioxin-4-yl)-benzonitrile (Example N4) (373 mg, 1.63 mmol) according to the general 
procedure O. Obtained as a light yellow solid (137 mg). 

MS (ISP) 554 [(M+H) + ], 571 [(M+NH^J and 576 [(M+Na) + ); mp 175-176 «C 
Example 08 

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-methoxy-4-phenylethynyl-phenyl}- 
carbamic acid tert-butyl ester 

Prepared from (2-amino-5-methoxy-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl 
ester (Example L12) (338 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-oxo-6H-(U]dioxin-4-yl)- 
benzonitrile (Example N4) (252 mg, 1.1 mmol) according to the general procedure 0. 
Obtained as a yellow solid (388 mg). 
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MS (ISP) 510 [(M+H) + ], 527 [(M+NH^] and 532 [(M+Nafl; mp 169 °C 



Example 09 

5-tert.-Butoxycarbonylan^ 
phenyiethynyl-benzoic acid methyl ester 

5 Prepared from 4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-benzoic acid 
methyl ester (Example L14) (396 mg, 1.08 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[l,3]dioxin-4-yi)-benzonitrile (Example N4) (273 mg, 1.19 mmol) according to the general 
procedure 0. Obtained as an off-white solid (540 mg). 

MS (ISP) 538 [(M+H) + ], 555 [(M+NHJ*] and 560 [(M+Na) + ] ; mp 158 °C (dec). 
10 Example O10 

{2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-morpholin-4-yl-4-phenylethynyl- 
phenyl}-carbamic acid tert-butyl ester 

Prepared from (2-amino-5-morpholin-4-yl-4-phenylethynyl-phenyl)-carbamic acid tert.- 
butyl ester (Example L12) (483 mg, 1.23 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
15 [l,3]dioxin-4-yi)-benzonitrile (Example N4) (422 mg, 1.84 mmol) according to the general 
procedure O. Obtained as an amorphous orange material (375 mg). 

MS (ISP) 565 [(M+H) + ) and 587 [(M+Na) + ). 

Example Oil 

[2-(3-(3-Cyano-phen)d)-3-oxo-propion)damino]-5-(2-{2-[2-(2-methoxy-ethoxy)- 
20 ethoxy]-ethoxy}-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester 

Prepared from [2-amino-5-(2-{2-(2-(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-4- 
phenylethynyl-phenylj-carbamic acid tert.-butyl ester (Example L15) (514 mg, 1.0 mmol) 
and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin-4-yl)-benzonitrile (Example N4) (344 mg, 1.5 
mmol) according to the general procedure 0. Obtained as a light yellow solid (353 mg). 

25 MS (ISP) 686 [(M+H) + ] and 703 [(M+NH^j; mp 135-136 °C. 

Example 012 

{5-tert-Butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2- 
phenyiethynyl-phenoxyj-acetic acid tert-butyl ester 
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Prepared from (4-amino-5-tert.-butoxycarbonylamino-2-phenylethynyl-phenoxy)-acetic 
add tert-butyl ester (Example L16) (877 mg, 2.0 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[l,3]dioxin-4-yl)-benzonitrile (Example N4) (504 mg, 2.2 mmol) according to the general 
procedure 0. Obtained as a yellow solid (723 mg). 

MS (ISP) 610 [(M+Hf ), 627 [(M+NH^] and 632 [(M+Na) + ]; mp 95 °C 

Example 013 

{5-C)^ometh)d-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-phenylethynyl- 
phenyl} -carbamic acid tert-butyl ester 

Prepared from (2-amino-5-cyanomethyl-4-phenylethyn)d-phenyl)-carbamic acid tert- 
butyl ester (Example L17) (298 mg, 0.86 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[13]dioxin-4-yl)-benzonitrile (Example N4) (218 mg, 0.95 mmol) according to the general 
procedure 0. Obtained as a yellow solid (299 mg). 

MS (ISP) 519 [(M+H) + ], 536 [(M+NH«)*] and 541 [(M+Naf ]; mp 98 °C. 

Example 014 

[2-[3-(3-Cyano-phen)4)-3-oxo-propionylamino]-5-(l,4-dioxa-8-a2a-spiro[4.5]dec-8-yl)- 
4-phenylethynyl-phenyl] -carbamic acid tert.-butyl ester 

Prepared from [2-amino-5-( l,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-phenylethynyl-phenylJ- 
carbamic acid tert-butyl ester (Example L18) (393 mg, 0.87 mmol) and 3-(2,2-dimethyI-6- 
oxo-6H-[13]dioxin-4-yl)-benzonitrile (Example N4) (301 mg, 1.31 mmol) according to 
the general procedure 0. Obtained as an amorphous orange material (268 mg). 

MS(ISP)621[(M+H) + ]. 

Example 015 

[2-[3-(3-Iodo-phenyl)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4-phenylethynyl- 
phenyl] -carbamic acid tert.-butyl ester 

Prepared from [2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl] -carbamic acid 
tert-butyl ester (Example Lll) (840 mg, 2.2 mmol) and 6-(3-iodo-phenyl)-2,2-dimethyl- 
[l,3]dioxin-4-one (Example N7) (780 mg, 2.36 mmol) according to the general procedure 
O. Obtained as a white solid (1.3 g). 
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MS (ISP) 655 [(M+HD, 672 [(M+NH4)*], 677 [(M+Na)*] and 693 [(M+K)*]; mp 172 
°C 

Example 016 

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-^^ 
ylmethoxy)-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl ester 

Prepared from (2-amino-5-(2,2-dimethyl-[l,3]cUoxolan-4-y^ 
phenyl] -carbamic acid tert.-butyl ester (Example L20) (439 mg, 1.0 mmol) and 3-(2,2- 
dimethyl-6-oxo-6H-[l,3]dioxin-4-yl)-benzonitrile (Example N4) (345 mg, 1.5 mmol) 
according to the general procedure 0. Obtained as a yellow solid (275 mg). 

MS (ISP) 610 [(M+H)1, 627 [(M+NH,)*] and 632 [(M+Na)*]; mp 132-134 °C. 

Example 017 

5-tert.-Butoxycarbonylamino-4-[3-(3-cyano-phenyi)-3-oxo-propionylamino]-2-iodo- 
benzoic acid methyl ester 

Prepared from 4-amirio-5-tert.-butoxycarbonylamino-2-iodo-benzoic acid methyl ester 
(Example L21) (395 mg, 1.0 mmol) and 3-(2,2-dimeth>d-6-oxo-6H-[l,3]dioxin-4-yl)- 
benzonitrile (Example N4) (254 mg, 1.1 mmol) according to the general procedure O. 
Obtained as an apricot solid (435 mg). 

MS (ISP) 564 [(M+H) + ], 581 ((M+NH4D and 586 [(M+Na)*]; mp 162-166 °C. 
Example 018 

[[2-[3-(3-Imidazol4-yl-phen)d)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4- 
phenylethynyl-phenyl] -carbamic acid tert.-butyl ester. 

Prepared from [2-amino-5-(2-methoxy-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid 
tert-butyl ester (Example Lll) (191 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
dimethyl-(l,3}dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the general 
procedure O. Obtained as a light brown waxy solid (206 mg). 



MS (ISN) 593 [(M-H)'l; mp 122-129 °C 
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Example 019 

[R$]-[2-[3-(3-Cyano-phenyl)-3-oxo-propion^ 
ylmethoxy)-4-phenylethynjd-phenyl]-carbamic add tert-butyl ester 

Prepared from [RS]-[2-amino-5-(2-oxo-( l^jdioxolan-^ylmethoxyj^-phenylethynyl- 
phenylj-carbamic acid tert-butyl ester (Example L22) (346 mg, 0.82 mmol) and 3-(2,2- 
dimethyl-6-oxo-6H-[l,3]dioxin-4-)d)-benzonitrile (Example N4) (206 mg, 0.9 mmol) 
according to the general procedure K. Obtained as a light yellow solid (433 mg). 

MS(ISP)594[(M-H) + ];mp 181 °C. 

Example Q2Q 

(2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]^^ 
phenylj-carbamic acid tert-butyl ester 

Prepared from (2-amino-5-ethoxymethyl-4-phenylethynyl-phenyl)-carbamic acid tert- 
butyl ester (Example L23) (130 mg, 0.35 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[l,3]dioxin-4-yl)-benzonitrile (Example N4) (80 mg, 0.35 mmol) according to the general 
procedure K. Obtained as an amorphous yellow substance (148 mg). 

MS (ISP) 538 [(M-H) + ]. 

Example 021 

2,2-Dimethyl-propionic acid 5-tert-butoxycarbonylamino-4- [3-(3-cyano-phenyl)-3-oxo- 
propionylamino]-2-pheny!ethynyl-benzyl ester. 

Prepared from 2,2-dimethyl-propionic acid 4-amino-5-tert-butoxycarbonylamino-2- 
phenylethynyl-benzyl ester (Example L24) (155 mg, 0.37 mmol) and 3-(2,2-dimethyl-6- 
oxo-6H-[l,3]dioxin-4-yl)-benzonitrile (Example N4) (94 mg, 0.41 mmol) according to the 
general procedure K. Obtained as an amorphous light orange substance (184 mg). 

MS (ISP)611[(M+NH 4 r]. 

Example 022 



(RS)-[2-[3-(3-Imidazol-l-yl-phenyl)-3-oxo-propionylamino]-4-phenylethyny]-5- 
(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert-butyl ester. 
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Prepared from (RS)-[2-amino-4-phenylethynyl-5-(tetraty 

phenyl] -carbamic acid tert.-butyl ester (Example L25) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
dimethyl-[l>3]dioxin-4-one (Example N10) according to the general procedure .0. 
Obtained as an amorphous yellow substance (267 mg). 

MS (ISP) 635 [(M+H)*]. 

Exam ple 023 

[2-[3-(3-lmida2ol-l-)d-phenyl)-3-oxo-propion)damino]-5-(4-methoxy-piperidin-l-yi)-4- 
phenylethynyl-phenyl]-carbamic acid tert.-butyl ester. 

Prepared from [2-amino-5-(4-methoxy-piperidin-l-yl)-4-phenylethynyl-phenyl]- 
carbamic acid tert-butyl ester (Example L26) (236 mg, 0.56 mmol) and 6-(3-imidazol-l- 
yl-phenyl)-2,2-dimethyl-(l,3]dioxin-4-one (Example N10) (151 mg, 0.56 mmol) 
according to the general procedure O. Obtained as an amorphous yellow substance (253 
mg). 

MS(ISP)634[(M+H) + ]. 
Example 024 

[2-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-5-(4-methoxy-piperidin-l-yl)-4- 
phenylethynyl-phenyl] -carbamic acid tert-butyl ester. 

Prepared from [2-amino-5-(4-methoxy-piperidin-l-yl)-4-phenylethynyl-phenyl] - 
carbamic acid tert.-butyl ester (Example L26) (224 mg, 0.53 mmol) and 3-(2,2-dimethyl-6- 
oxo-6H-[l,3)dioxin-4-yl)-benzonitrile (Example N4) (125 mg, 0.53 mmol) according to 
the general procedure 0. Obtained as a yellow foam (274 mg). 

MS (ISN) 591 [(M-H)*]; mp 97-100 °C. 

Example 025 

{5-Cyanomethoxy-2-[3-(3-imidazol-l-)d-phenyl)-3-oxo-propionylamino]-4- 
phenylethynyl-phenyl} -carbamic acid tert-butyl ester. 

Prepared from (2-amino-5-cyanomethoxy-4-phenylethynyl-phenyl)-carbamic acid tert.- 
butyl ester (Example L27) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl-[13]dioxin-4-one 
(Example N10) according to the general procedure 0. Obtained as an amorphous yellow 
substance (169 mg). 
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Example 026 

{5-Cyanomethoxy-2- [3-(3-cyano-phenyl)-3-oxo-propionylamino] -4-phenylethynyl- 
phenylj-carbamic acid tert-butyl ester. 

Prepared from (2-ammo-5-cyanomethoxy-4-phenyiethpyl-phenyl)-carbamic acid tert- 
butyl ester (Example L27) (80 mg, 0.22 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3jdioxin- 
4-yl)-ben2onitrile (Example N4) (55 mg, 0.24 mmol) according to the general procedure 
0. Obtained as an amorphous yellow substance (96 mg). 

MS(ISN)533 [(M-H)*). 

Example 027 

(RS)-[4-(4-Huoro-phenyiethynyl)-2-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-5-(tetrahydro-pyran-2-yloxymeth^)-phenyl]-carbanu^ acid tert-butyl 
ester. 

Prepared from (RS)-[2-amino-4-(4-fluoro-phenylethynyl)-5-(tetrahydro-pyran-2- 
yloxymethyl)-phenyl]-carbamic acid tert-butyl ester (Example L28) and 6-(3-imidazol-l- 
>d-phenyl)-2 > 2-dimeth)d-[l,3]dioxin-4-one (Example N10) according to the general 
procedure O. Obtained as an amorphous yellow substance (990 mg). 

MS (ISN) 651 [(M-H)"]. 

Example 028 

(RS)-(4-(4-Fluoro-phenylethynyl)-2-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino}-5-{methyl-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-amino}-phenyl)- 
carbamic acid tert-butyl ester 

Prepared from (RS)-(2-amino-4-(4-fluoro-phenylethynyl)-5-{methyl-[2-(tetrahydro- 
pyran-2-yloxy)-ethyl]-amino}-phenyl)-carbamic acid tert.-butyl ester (Example L29) (242 
mg, 0.5 mmol) and6-(3-irmdazol-l-yl-phenyl)-2,2-dimethyl-[l,3ldioxin-4-one (Example 
N10) (135 mg, 0.5 mmol) according to the general procedure 0. Obtained as an 
amorphous yellow substance (198 mg). 



MS(ISN)694I(M-H)*J. 
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Example 029 

{5-(4,4-Diethoxy-piperidin-l^ 
4-phenylethynyl-phenyl}-carbamic acid tert. -butyl ester 

Prepared from [2-amino-5-(4,4-diethoxy-piperidm^^ 
5 carbamic acid tert-butyl ester (Example LI 8) (321 mg, 0.67 mmol) and 6-(3-imidazol-l- 
yi-phenyD^^-dimethyl-fUSldioxin^-one (Example N10) (240 mg, 0.89 mmol) 
according to the general procedure 0. Obtained as an orange foam (295 mg). 

MS(ISP)692[(M+H) + ). 

Example O30 

10 (RS)-{2-[3-(3-Imidazol-l-yl-phenyl)-3^ 

(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-carbamic acid tert-butyl ester 

Prepared from (RS)-{2-amino-4-phenylethynyl-5^ 

phenylj-carbamic acid tert.-butyl ester (Example L30) (346 mg, 0.76 mmol) and 6-(3- 
imidazol-l-yl-phenyl)-2^-dimethyi-[l,3]dioxin-4-one (Example N10) (300 mg, 1.11 
15 mmol) according to the general procedure 0. Obtained as a yellow foam (196 mg). 

MS (ISP) 665 [(M+H) + ]. 
Example 031 

(RS)-{4 , -Fluoro-5-[3-(34midazol-l-yl-phenyl)-3-oxo-propionylamino]-2-[4-(tetrahydro- 
pyran-2-yloxy)-piperidin-l-yl]-biphenyl-4-yl}-carbamic acid tert-butyl ester 

20 Prepared from (RS)- [2-amino-4-(4-fluoro-phenylethynyl)-5-(tetrahydro-pyran-2- 

yloxymethyl)-phenyl)-carbamic acid tert-butyl ester (Example L28) and 6-(3-imidazoI-l- 
)i-phenyl)-2,2-dimethyl-[l,3}dioxin-4-one (Example N10) according to the general 
procedure 0. Obtained as a yellow solid (282 mg). 

MS (ISP) 698 [(M+H) + }; mp 129-132 °C. 

25 Example 032 

{5-(2-tert.-Butoxy-ethoxy)-4-(4-fluoro-ph^ 
oxo-propionylamino]-phenyl}-carbamic acid tert-butyl ester 
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Prepared from [2-amino-5-(2-tert-butoxy-ethoxy)-4-(4-flu^^ 
carbamic acid tert-butyl ester (Example L32) (560 mg, 1.27 mmol) and 6-(3-imidazol-l- 
yl-phen)d)-2,2-dimethyI-(l,3]dioxin-4-one (Example N10) (413 mg, 1.53 mmol) 
according to the general procedure 0. Obtained as a yellow solid (507 mg). 

MS (ISP) 655 [(M+H) + ]j mp 62-65 °C. 

Example 033 

(RS)-(4 , -Fluoro-5-[3-(3-imida2ol-l-)d-phenyl)-3-oxo-propionylamino]-2-{4-[2- 
(tetrahydro-pyran-2-yloxy)-ethoxy]-piperidin-l-yl}-biphenyl-4-^)-carbamic acid tert- 
butyl ester 

Prepared from (RS)-(5-amino-4 , -fluoror2-{4-[2-(tetrahydro-pyran-2-yioxy)-ethoxy)- 
piperidin-l-yl}-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example L33) and 6-(3- 
iinidazol-l-)d-phenyl)-2 > 2-dimethyl-[l,3]dioxin-4-one (Example N10) according to the 
general procedure O. Obtained as a yellow solid (473 mg). 

MS (ISP) 742 [(M+H) + ); mp 57-58 °C. 

Example 034 

(RS)-[4'-Fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino]-2-(tetrahydro- 
pyran-2-yloxymethyl)-biphenyl-4-yl] -carbamic acid tert-butyl ester 

Prepared from (RS)-[5-amino-4 , -fluoro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4- 
yl] -carbamic acid tert-butyl ester (Example L34) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
dimethyl-[l,3]dioxin-4-one (Example N10) according to the general procedure 0. 
Obtained as a light yellow solid (330 mg). 

Example 035 

{2-Cyanomethoxy-4'-fluoro-5- [3-(3-imidazol- l-yl-phenyl)-3-oxo-propionylamino] - 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-cyanomethoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert- 
butyl ester (Example L35) (190 mg, 0.53 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
dimethyI-[13)dioxin-4-one (ExampleNlO) (164 mg, 0.61 mmol) according to the general 
procedure 0. Obtained as a yellow gum (90 mg). 



MS(ISP)570[(M+H) + ]. 
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Example 036 

{2-Dimethyiammometh)d4^ 

propionylamino]-biphenyI-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-ammo-2-dimethylammometh)^ acid 
5 tert-butyi ester (Example L36) and 6-(3-imidazol- 1 -yl-phenyl)-2,2-dimethyl- [ 1 ,3] dioxin- 
4-one (Example N10) according to the general procedure 0. Obtained as a light yellow 
solid (329 mg). 

Example 037 

(2-(2,2-Dimethyl-tetrahydro-[l,3^ 
10 l-)4-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester 

Prepared from [5-amino-2-(2,2-dimethyl-tetrahyd^ 

fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example L37) (465 mg, 1.05 mmol) 
and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl-[l,3]dioxin-4-one (Example N10) (314 mg, 
1.16 mmol) according to the general procedure 0. Obtained as an amorphous yellow 
15 substance (540 mg). 

MS (ISN)654[(M-H)']. 

Example 038 

{4 , -Fluoro-5-[3-(3-imidazol-l-yl-phen>^)-3-oxo-propion^amino]-2-methoxy-biphenyl-4- 
yl}-carbamic acid tert-butyl ester 

20 Prepared from (5-amino-4'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L38) (332 mg, 1.0 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 
[l,3]dioxin-4-one (Example N10) (270 mg, 1.0 mmol) according to the general procedure 
O. Obtained as an amorphous brown substance (328 mg). 

MS (ISN) 543 [(M-H)*]. 

25 Example 039 



{2-(l,4-Dioxa-8-aza-spiro[4.5]dec-8-)d)4'-fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester 
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Prepaxedfrom[5-amino-2-(l,4-dioxa-8-aza-sp^ 

carbamic acid tert-butyl ester (Example L39) (444 mg, 1.0 mmol) and 6-(3-imidazol-l-yl- 
phenyl)-2^-dimethyl-[13]dioxin-4-one (Example N10) (321 mg, 1.19 mmol) according 
to the general procedure 0. Obtained as a brown solid (457 mg). 

5 MS (ISN) 654 [(M-H)"]; mp 110-115 *C (dec.). 

Example O40 

{4^Huoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino]-2 
yl}-carbamic acid tert.-butyl ester 

Prepared from (5-amino-4'-fluoro-2-methyl-biphenyl-4-yl)-carbamic acid tert.-butyl ester 
10 (Example L40) (316 mg, 1.0 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 

[l,3]dioxin-4-one (Example N10) (297 mg, 1.1 mmol) according to the general procedure 
O. Obtained as an amorphous yellow substance (361 mg). 

MS(ISP)529 [(M+H) + ]. 

Example 041 

15 {4-tert-Butoxycarbonylamino-4'-fluoro-5-l3-(3-imida2ol4-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-2-yloxy}-acetic acid tert-butyl ester 

Prepared from (5-amino-4-tert-butoxycarbonylamino-4'-fluoro-biphenyl-2-yloxy)-acetic 
acid tert.-butyl ester (Example L41) (1.4 g, 3.24 mmol) and 6-(3-imidazol-l-yl-phenyl)- 
2,2-dimethyl-[l,3]dioxin-4-one (Example N10) (885 mg, 3.27 mmol) according to the 
20 general procedure O. Obtained as a light brown solid (759 mg). 

MS (ISP) 645 [(M+H) + ]; mp 82-85 °C. 

Example 042 

{2-CUoro4 , -fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino]-biphenyl-4- 
yl}-carbamic acid tert-butyl ester 

25 Prepared from ( 5-amino-2-chloro-4'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl ester 
(Example L42) (168 mg, 0.5 mmol) and6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 
[l,3]dioxin-4-one (Example N10) (252 mg, 0.93 mmol) according to the general 
procedure 0. Obtained as a light yellow solid ( 156 mg). 
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MS (ISN) 547 [(M-HV). 
Example 043 

[4'-Huoro-5-[3-(3-imidazol-l-yl-p^ 
biphenyl-4-yl]-carbamic acid tert-butyl ester 

5 Prepared from [5-amino-4 , -fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-yl]-carbamic acid 
tert-butyl ester (Example L43) (188 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
dimethyl-[l,3]dioxin-4-one (Example N10) (260 mg, 0.96 mmol) according to the general 
procedure 0. Obtained as an orange solid (218 mg). 

MS (ISP) 589 [(M+H) + ]; mp 61-63 °C. 

10 Example 044 

{2-(2-tert.-Butoxy-ethoxy)-4'-fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from [5-amino-2-(2-tert.-butoxy-ethoxy)-4 ! -fluoro-biphenyl-4-)4]-carbamic 
acid tert-butyl ester (Example L44) (209 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)- 
15 2,2-dimethyl-[l,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the 
general procedure 0. Obtained as a beige solid ( 194 mg). 

MS (ISP) 631 [(M+H) + l; mp 101 °C. 

Example 045 

[4'-Fluoro-5-[3-(3-iinidazol-l-yl-phenyl)-3-oxo-propionylamino]-2-(2-oxo-oxazolidin-3- 
20 yl)-biphenyl-4-yi] -carbamic acid tert-butyl ester 

Prepared from [5-amino-4'-fluoro-2-(2-oxo-oxa2olidin-3-yl)-biphenyl-4-yl}-carbamic 
acid tert-butyl ester (Example L45) (130 mg, 0.34 mmol) and 6-(3-imidazol-l-yl-phenyl)- 
2,2-dimethyl-[l,3]dioxin-4-one (Example N10) (92 mg, 0.34 mmol) according to the 
general procedure 0. Obtained as an amorphous yellow substance (86 mg). 

25 MS(ISP)600[(M+H) + ]. 

Example 046 

{4 , -Huoro-5-[3-(3-iixiida2ol-l-yl-phenyl)-3-oxo-propionylamino]-2-methoxy-2 , -methy^ 
biphenyl-4-yl}-carbamic acid tert-butyl ester 
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Prepared from (S-amino^'-fluoro^-mcthoxy^'-meth^-biphenyl^-ylJ-carbamic acid 
tert.-butyl ester (Example L46) (173 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2- 
(Umethyl-(l,3]dioxin-4-one (Example N10) (199 mg, 1.47 mmol) according to the general 
procedure 0. Obtained as an orange solid (182 mg). 

MS (ISP) 559 [(M+Hf ]; mp 99-102 °C. 

Example 047 

{2-teil-Butoxy-4 , -fluoro-5-[3-(3-inuda2ol-l-yl-phenyl)-3-oxc>-propi^^ 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert-butoxy-4 , -fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L47) (187 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 
[ 13]dioxin-4-one (Example N10) ( 135 mg, 0.5 mmol) according to the general procedure 
O. Obtained as an amorphous yellow substance (237 mg). 

MS (ISN)585[(M-H)-]. 

Example 048 

{ 2-tert.-Butoxy-2 , -fluoro-5- [3-(3-imidazol- 1 -yl-phenyl)-3-oxo-propionylamino] - 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2 , -fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 
[ l,3]dioxin-4-one (Example N10) ( 135 mg, 0.5 mmol) according to the general procedure 
O. Obtained as an amorphous yellow substance (234 mg). 

MS (ISN) 585 [(M-H)-]. 

Example 049 

(RS)-{4 , -Fluoro-5^3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino]-2-((R)-3- 
(tetrahydro-pyran-2-yloxy)-pyrrolidin-l-yl]-biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from (RS)-{5-amino-4'-fluoro-2-((R)-3-(tetrahydro-pyran-2-yloxy)-pyn:olidin- 
l-yl]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example L49) (236 mg, 0.5 mmol) 
and 6-(3-imidazol-l-yl-phenyl)-2^-dimethyl-[l,3]dioxin-4-one (Example N10) (200 mg, 
0.74 mmol) according to the general procedure O. Obtained as an orange solid (188 mg). 
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MS (ISP) 684 [(M+H)*]; mp 99-103 °C 
Example 05Q 

{2 f -Fiuoro-5-[3-(3-imidazol-l-yl-phe^ 
yl}-carbamic acid tert-butyl ester 

5 Prepared from (5-amino-2 , -fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert. -butyl 
ester (Example L50) (159 mg, 0.5 mmol) and 6-(3-imidazol-l-yl-phenyl)-2,2-dimethyl- 
[l,3]dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to the general procedure 
0. Obtained as an amorphous yellow substance (199 mg). 

MS(ISN)543 [(M-H)']. 

10 Example 051 

{2-tert.-Butoxy-5-[3-(3-(7ano-phen^ 
carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L47) (187 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3}dioxin-4-yl)- 
15 benzonitrile (Example N4) ( 126 mg, 0.55 mmol) according to the general procedure 0. 
Obtained as an amorphous light pink substance (196 mg). 

MS (ISP) 546 [(M+H)*]. 

Example 052 

{2-tert.-Butoxy-5-(3-(3-cyano-phenyl)-3-oxo-propionylamino}-2'-fluoro-biphenyl-4-yl}- 
20 carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2 , -fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-(l,3]dioxin-4-yl)- 
benzonitrile (Example N4) (126 mg, 0.55 mmol) according to the general procedure 0. 
Obtained as an amorphous light pink substance (197 mg). 

25 MS(ISP)546[(M+H) + ). 

Example 053 

|5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-2 , -fluoro-2-methoxy-biphenyl-4-yl}- 
carbamic acid tert-butyl ester 
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Prepared from (5-amino-2 , -fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L50) (112 mg, 0.35 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin-4- 
yl)-benzonitrile (Example N4) (80 mg, 0.35 mmol) according to the general procedure O. 
Obtained as a yellow foam (131 mg). 

5 MS(ISN)502 [(M-H)']. 

Example 054 

(2 , -Fluoro-2-methoxy-5^3-[3-(2-methyl-imidazol-l-)d)-phenyl]-3-oxo-propionylamino} 
biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert-butyl 
10 ester (Example L50) (249 mg, 0.75 mmol) and 3-[3-(2-methyl-imidazoM-yl)-phenyl]-3- 
oxo-propionic acid tert-butyl ester (Example M8) (275 mg, 0.92 mmol) according to the 
general procedure O. Obtained as a yellow solid (312 mg). 

MS (ISP) 559 [(M+H) + ]; mp 83-86 °C. 

Example 055 

15 {5-[3-(5-Cyano-thiophen-2-)d)-3-oxo-propionylamino]-2'-fluoro-2-methoxy-biphenyl-4- 
yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2 ! -fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L50) (166 mg, 0.5 mmol) 3-(5-cyano-thiophen-2-yI)-3-oxo-propionic acid 
tert-butyl ester (Example M17) (138 mg, 0.55 mmol) according to the general procedure 
20 0. Obtained as a light yellow solid (244 mg) . 

MS (ISP) 510 f(M+H) + ]; mp 200 °C (dec). 

Example 056 

{2'-Fluoro-2-methoxy-5-[3-oxo-3-(3-[l,2 > 4]tria2ol-4-yl-phenyl)-propionylamino]- 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

25 Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L50) (166 mg, 0.5 mmol) and 3-oxo-3-(3-[l,2>4)triazol-4-yl-phenyl)- 
propionic acid ethyl ester (Example Ml) (260 mg, 1.0 mmol) according to the general 
procedure 0. Obtained as a yellow gum (70 mg). 
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MS(ISP)546[(M+H) + ]. 
Example 057 

{5-[3-(2-Cyano-pyridin-4-yl)-3-oxo-propionylamino^ 
yl} -carbamic acid tert-butyl ester 

5 Prepared from (5-amino-2 , -fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L50) and 3-(2-cyano-pyridto-4-yl)-3-oxo-propionic acid tert-butyl ester 
(Example M10) according to the general procedure 0. Obtained as a light yellow solid (189 
mg). 

MS(ISP)522[(M+NH4) + ]. 
10 Example 058 

(2-tert.-Butoxy-4'-fluoro-5-(3^3-(2-meth)d-imidazol-l-yl)-phenyl]-3-oxo- 
propionylamino}-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-4 , -fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L47) (140 mg, 0.37 mmol) and 3-[3-(2-methyI-imidazol-l-yl)-phenyl]-3- 
15 oxo-propionic acid tert-butyl ester (Example M8) ( 1 1 1 mg, 0.37 mmol) according to the 
general procedure 0. Obtained as an amorphous yellow substance ( 139 mg). 

MS (ISP) 601 [(M+H) + ). 

Example 059 

{5-[3-(5-Cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-2-methoxy-biphenyl- 
20 4-yl} -carbamic acid tert-butyl ester 

Prepared from (5-amino-2'-fluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L50) (166 mg, 0.5 mmol) and 3-(5-cyano-2-fluoro-phenyl)-3-oxo- 
propionic acid ethyl ester (Example M18) (141 mg, 0.6 mmol) according to the general 
procedure 0. Obtained as an amorphous yellow substance (165 mg). 

25 MS(ISP)522 [(M+H) + ]. 

Example O60 



{2-tert.-Butoxy-5-[3-(2-cyano-pyrid^ 
4-yl} -carbamic acid tert-butyl ester 
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Prepared from (5-amino-2-tert.-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example 147) (140 mg, 0.37 mmol) and 3-(2-cyano-pyrichn-4-yl)-3-oxo-propionic 
acid text-butyl ester (Example M10) (91 mg, 0.37 mmol) according to the general 
procedure 0. Obtained as an amorphous yellow substance ( 164 mg). 

5 MS(ISP)547[(M+H) + ]. 

Example 061 

{2-tert.-Butoxy-2'-fluoro-5- [3-oxo-3-(3- [ 1 ,2,3] triazol- 1 -yl-phenyl)-propionylamino] - 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
10 ester (Example L48) (187 mg, 0.5 mmol) and 3-oxo-3-(3-[l,2,3]triazol-l-yl-phenyl)- 
propionic acid ethyl ester (Example M2) (180 mg, 0.69 mmol) according to the general 
procedure 0. Obtained as a light yellow solid (257 mg). 

MS (ISP) 588 [(M+H) + ]; mp 47-50 °C. 

Example 062 

15 [5-[3-(3-Cyano-phenyl)-3-oxo-propionylamino]-2-(l J 4-dioxa-8-aza-$piro[4.5]decr8-yl)- 
2 f -fluoro-biphenyl-4-yl] -carbamic acid tert.-butyl ester 

Prepared from [5-amino-2-(l,4-dioxa-8-a2a-spiro[4.5)dec-8-yd)-2'-fluoro-biphenyl-4-yl]- 
carbamicacid tert-butyl ester (Example L51) (222 mg, 0.5 mmol) and 3-(3-cyano- 
phenyl)-3-oxo-propionic acid tert-butyl ester (Example M3) (182 mg, 0.8 mmol) 
20 according to the general procedure 0. Obtained as an amorphous yellow substance (258 
mg). 

MS (ISP) 615 [(M+H) + ]. 
Example 063 

{2-(l,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2^^^ 
25 propionylamino] -biphenyl-4-yl}-carbamic acid tert.-butyl ester 

Prepared from [5-amino-2-(l > 4-dioxa-8-aza-spiro[4.5]dec-8-yl)-2 , -Quoro-biphenyl-4-yl]- 
carbamic acid tert-butyl ester (Example L51) (222 mg, 0.5 mmol) and 6-(3-imida2ol-l-yl- 
phenyl)-2^-dimethyl-[l,3)dioxin-4-one (Example N10) (135 mg, 0.5 mmol) according to 
the general procedure 0. Obtained as an amorphous yellow substance (294 mg). 
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MS(ISP)656[(M+H) + ]. 
Example 064 

(2-tert.-Butoxy-2 , -fluoro-5-{3- [3-(2-methyl-imidazol- 1 -yl)-phenyl] -3-oxo- 
propionylamino}-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 2^-dimethyl-6-[3-(2-methyl-imidazoM-yl)- 
phenyl]-[l,3]dioxin-4-one (Example N15) (142 mg, 0.5 mmol) according to the general 
procedure O. Obtained as an amorphous yellow substance (234 mg). 

MS (ISP) 601 [(M+H)*]. 

10 Example 065 

{2-tert-Butoxy-5-[3-(2-cyano-pyridin^^ 
4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2 f -fluoro-biphen>d-4-)d)-carbamic acid tert-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 4-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin-4-yl)- 
15 pyridine-2-carbonitrile (Example N16) ( 1 15 mg, 0.5 mmol) according to the general 
procedure 0. Obtained as an amorphous yellow substance (216 mg). 

MS (ISP) 547 [(M+Hf). 

Example 066 

(2-tert.-Butoxy-2'-fluoro-5-{3-[3-(2-me%lsulfanyl-imida2ol-l-yl)-phenyl]-3-oxo^ 
20 propionylamino}-biphenyl-4-yl)-carbamic acid tert-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2 f -fluoro-biphenyl-4-yd)-carbamic acid tert-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 3-[3-(2-methylsulfenyl-imidazol-l-yl)- 
phenyl]-3-oxo-propionic acid tert-butyl ester (Example Ml 3) (211 mg, 0.63 mmol) 
according to the general procedure 0. Obtained as a light yellow solid (260 mg). 

25 MS (ISN) 631 [{M-Hfl; mp 59-62 °C. 

Example 067 



{5-[3-(3-Cyano-phenyI)-3-oxo-propionylamino]-2' l 5 , -difluoro-2-methoxy-biphenyI-4- 
yi}-carbamic acid tert-butyl ester 
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Prepared from (5-amino-2 , ,5 , -difluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert- 
butyd ester (Example L52) (175 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin- 
4-yi)-ben2onitrile (Example N4) (115 mg, 0.5 mmol) according to the general procedure 
0. Obtained as an amorphous yellow substance (136 mg). 

5 MS(ISP)522 [(M+H) + ]. 

Example 068 

{2^5 , -Difluoro-2-methoxy-5-[3-oxo-3-(3-[U3]triazol-l-)d-phen)d)-propionylamino]- 
biphenyI-4-yl}-carbamic acid tert-butyl ester 

Prepared from (5-amino-2 , > 5 , -difluoro-2-methoxy-biphenyl-4-yl)-carbamic acid tert- 
10 butyl ester (Example L52) (175 mg, 0.5 mmol) and 3-oxo-3-(3-[ l,2,3]triazol-l-yl-phenyl)- 
propionic acid ethyl ester (Example M2) ( 130 mg, 0.5 mmol) according to the general 
procedure 0. Obtained as an amorphous light yellow substance (185 mg). 

MS(ISN)562 [(M-H)-]. 

Example Q6? 

15 {2-tert.-Buto>^-5-[3-(3-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2 l -fluoro- 
biphenyi-4-yl}-carbamic acid tert.-butyl ester 

Prepared from (5-amino-2-tert.-butoxy-2 , -fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L48) (187 mg, 0.5 mmol) and 6-(3-cyano-thiophen-2-yl)-2,2-dimethyl- 
[l,3]dioxin-4-one (Example N3) (130 mg, 0.55 mmol) according to the general procedure 
20 O. Obtained as a yellow oil (278 mg). 

MS(ISN)550[(M-H)-]. 

Example O70 

{2-tert.-Butoxy-5-[3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2'-fluoro- 
biphenyl-4-yl}-carbamic acid tert.-butyl ester 

25 Prepared from (5-amino-2-tert.-butoxy-2 f -fluoro-biphenyl-4-yl)-carbamic acid tert.-butyl 
ester (Example L48) (187 mg, 0.5 mmol) 3-(5-cyano-thiophen-2-yl)-3-oxo-propionic acid 
tert-butyl ester (Example M17) (138 mg, 0.55 mmol) according to the general procedure 
O. Obtained as an amorphous yellow substance (268 mg). 
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Example 071 

{2-tert.-Butoxy-4'-fluoro-5-[3-oxo-3-(3-[l,2,3]rt^ 
biphenyl-4-yl}-carbamic acid tert-butyl ester 

5 Prepared from (5-amino-2-tert-butoxy-4'-fluoro-biphenyl-4-yl)-carbamic acid tert-butyl 
ester (Example L47) (187 mg, 0.5 mmol) and 3-oxo«3-(3-[l,23]triazol-l-yl-phenyl)- 
propionic acid ethyl ester (Example M2) (156 mg, 0.6 mmol) according to the general 
procedure 0. Obtained as a yellow gum (198 mg). 

MS (ISP) 588 [(M+H) + ). 

10 Example 072 

[5-[3-(3-Cyano-phenyi)-3-oxo-propionylamino]-2 , -fluoro-2-(2-methoxy-ethoxy)- 
biphenyl-4-yl]-carbamic acid tert-butyl ester 

Prepared from [5-amino-2'-fluoro-2-(2-methoxy-ethoxy)-biphenyl-4-ylJ-carbamic acid 
tert-butyl ester (Example L53) and 3-(2,2-dimeth)4-6-oxo-6H-[l > 3]dioxin-4-yl)- 
15 benzonitrile (Example N4) according to the general procedure 0. Obtained as a yellow 
solid (188 mg). 

MS(ISP)548[(M+Hfl. 

Example 073 

(RS)-[5-[3-(3-Cyano-phen)d)-3-oxo-propionylamino]-2 , -fluoro-2-(tetrahydro-pyran-2- 
20 yloxymethyl)-biphenyi-4-yl] -carbamic acid tert-butyl ester 

Prepared from (RS)- [5-amino-2'-fluoro-2-(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4- 
yl] -carbamic acid tert-butyl ester (Example L54) and 3-(2,2-dimethyl-6-oxo-6H- 
[13)dioxin-4-yl)-benzonitrile (Example N4) according to the general procedure O. 
Obtained as a yellow solid (155 mg). 

25 MS(ISP)548[(M+NH4) + ]. 

Example Q74 



(2*-Fluoro-2-(4-methoxy-benzyloxy)-5-{3-[3-(3-methyl-isoxazol-5-yl)-phenyl]-3-oxo- 
propionylamino}-biphenyd-4-yl)-carbamic acid tert-butyl ester 
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Prepared [5-amino-2 f -fluoro-2-(4-methoxy-benzyloxy)-biphenyl-4-yI]-carbamic acid 
tert.-butyl ester (Example L55) (438 mg, 1.0 mmol) and 3-[3-(3-methyl-isoxazol-5-yl)- 
phenyl]-3-oxo-propionic acid tert.-butyl ester (Example M14) (301 mg, 1.0 mmol) 
according to the general procedure 0. Obtained as an amorphous light yellow substance 
5 (561 mg). 

MS (ISP) 666 [(M+H) + J. 

Example Q75 

{2-tert.-Butoxy-5-[3-(3-cyano-phen>i)-3-oxo-propionylamino]-2\5 , -difluoro-biphenyl-4- 
yl}-carbamic acid tert -butyl ester 

10 Prepared from (5-amino-2-tert.-butoxy-2 t ,5 , -difluoro-biphenyl-4-)i)-carbamic acid tert.- 
butyl ester (Example L56) (196 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin- 
4-yl)-benzonitrile (Example N4) ( 1 15 mg, 0.5 mmol) according to the general procedure 
0. Obtained as an amorphous beige substance (155 mg). 

MS(ISP)564[(M+H) + ]. 

15 Example 076 

{5-tert.-Butoxy-4-(4-fluoro-phen>dethyn^)-2-[3-(3-imida2oM-yl-phenyl)-3-oxo- 
propionylamino]-phenyl}-carbamic acid tert-butyl ester 

Prepared from [2-amino-5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-phenyl]-carbamic 
acid tert-butyl ester (Example L57) (160 mg, 0.4 mmol) and 3-(3-imidazol-l-yl-phenyl)- 
20 3-oxo-propionic acid tert.-butyl ester (Example M4) (115 mg, 0.4 mmol) according to the 
general procedure 0. Obtained as an amorphous yellow substance (140 mg). 

MS (ISP) 611 [(M+H)*]. 

Example 077 

{54ert.-Butoxy-4-(4-fluoro-phenylethynyl)-2-[3-oxo-3-(3-[l,2,3]triazol-l-yl-phenyl)- 
25 propionylamino]-phenyl}-carbamic acid tert.-butyl ester 

Prepared from l2-amino-5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-phenyl] -carbamic 
acid tert-butyl ester (Example L57) (160 mg, 0.4 mmol) and 3-bxo-3-(3-[l,2,3]tria2ol-l- 
yl-phenyl)-propionic acid ethyl ester (Example M2) (104 mg, 0.4 mmol) according to the 
general procedure 0. Obtained as a yellow gum ( 150 mg). 
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MS (ISP) 612 [(M+H) + ). 
General procedure P: 

Preparation of 4,8-diaryl-l,3-dihydro-benzo[b) [l,4]diazepin-2-ones, 4-aryl-8-aroyl-l,3- 
dihydro-benzo[b] [ l,4]diazepin-2-ones or 4-aryl-8-arylethynyl- 1,3-dihydro- 
5 benzo[b][l,4]diazepin-2-ones 

A suspension of the {2-(3-aryl-3-oxo-propion>damino]-4-aryl-phenyl}-carbamic add tert- 
butyl ester or {2-[3-aryl-3-oxo-propionylamino]-4-arylethynyl-phenyl}-carbamic acid tert- 
butyl ester (1.0 mmol) in CH2CI2 (5 mL) [anisole or 1,3-dimethoxybenzene (5-15 mmol) 
can be added if necessary] was treated with TFA (0.5-5.0 mL) at 0 °C and stirring was 
10 continued at 23 °C until tic indicated complete consumption of the starting material. The 
solvent was removed in vacuum, the residue treated with little ether, whereupon it 
crystallized. The solid was stirred with sat. NaHC0 3 -sol., filtered, washed with H 2 0 and 
ether or mixtures of ether/hexane and was dried to give the title compound, which if 
necessary can be purified by crystallization from THF/CfyCh/ether/hexane. 

15 General procedure O: 

Preparation of4-[3-(Amino-4-carbon^)-phenyl]-8-phenylethynyl-l,3-dihydro- 
benzo[b][l,4)diazepin-2-ones by Pd-catalyzed carbonylative animation of4-(3- 
iodophenyl)-8-phenyiethynyl- 1 ,3-dihydro-benzo [b] [ 1 ,4] diazepin-2-one 
A solution of the 4-(3-iodophenyl)-8-phenylethpyl-l,3-dihydro-benzo[b] ( l,4]diazepin- 

20 2-one (1.0 mmol), the secondary amine (5.0 mmol), PPh 3 (6 mol%) or dppp (3 mol%), 
Pd(OAc) 2 (3 mol%) and Et 3 N (2.0 mmol) in DMF (4 mL) was stirred at 23 °C under CO- 
atmosphere until tic indicated complete consumption of the iodide. After dilution with 
EtOAc, washing with sat NaHC03-sol. and brine, the organic phase was dried over 
Na2S0 4 . Removal of the solvent left a brown oil, which was purified by silica gel column 

25 chromatography with hexane/EtOAc to give the title compound. 

General procedure R: 

Preparation of (5-hydroxy-2-nitro-phenyl)-carbamic acid tert.-butyl esters by Rh-catalyzed 
deallylation of (5-aUyloxy-2-nitro-phenyl)-carbamic acid tert.-butyl esters 
A mixture of the (5-allyloxy-2-nitro-phenyl)-carbamic acid tert -butyl ester, (PPh 3 ) 3 RhCl 
30 (5 mol%) and DABCO (20 mol%) in EtOH was refluxed for 2.5 h according to /. Org. 
Chem. 1973, 3«, 3224. Added 5% citric acid, stirred at 23 °C for 15 min, extracted with 
EtOAc, washed with brine, dried over MgS0 4 . Removal of the solvent left an orange solid, 
which was purified by silica gel column chromatography with hexane/EtOAc to give the 
title compound. 
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Example Rl 

(5-Hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

Prepared from (5-aUyloxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester (Example 
B4), (PPh 3 ) 3 RhCl (5 moi%) and DABCO (20 mol%) in EtOH according to the general 
5 procedure R. Obtained as a yellow solid. 

MS (ISN) 379 [(M-H)1; mp 140 °C 

General procedures: 

Preparation of 5-0-substituted-(4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl esters 
10 from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

A mixture of the (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example Rl), KHCO3 and the appropriate alkylating reagent were stirred in DMF at 23 to 
60 °C until tic indicated complete conversion. Dilution with EtOAc was followed by 
aqueous workup with 5% citric acid, sat. NaHCXVsol., brine and drying over MgS0 4 . 
15 Removal of the solvent left a crude material, which was purified by silica gel column 
chromatography with hexane/EtOAc to give the title compound. 

Example 31 

(5-tert.-Butoxycarbonylamino-2-iodo-4-nitro-phenoxy)-acetic acid tert.-butyl ester 

Prepared from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
20 (Example Rl) (1.23 g, 3.24 mmol), KHC0 3 (0.39 g, 3.89 mmol) and tert.-butyl 

bromoacetate (0.59 mL, 3.89 mmol) according to the general procedure S. Obtained as a 
yellow solid ( 1.5 g, 94%). 

MS (ISP) 495 [(M+HfJ, 512 [(M+NH 4 f ] and 517 [(M+Na) + ); mp 103 °C 
Example S2 

25 (5-Cyanomethoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 

Prepared from (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert-butyl ester 
(Example Rl) (614 mg, 1.62 mmol), KHCO3 (208 mg, 2.08 mmol) and bromoacetonitrile 
(0.21 mL, 3.16 mmol) according to the general procedure S. Obtained as a yellow solid 
(574 mg, 85%). 
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MS (ISN) 418 [(M-H)-]; mp 125 °C. 
Example S3 

(RS)-{4-Iodo-2-nitro-5- [2-(tetrahydro-pyran-2-yloxy)-ethoxy] -phenyl}-carbamic acid 
tert-butyl ester 

5 Prepared from (5-hydrox)r-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 
(Example Rl) (760 mg, 2 mmol), KHC0 3 (260 mg, 4 mmol) and 2-(2- 
bromoethoxy)tetrahydro-2H-pyran (0.6 mL, 2.6 mmol) according to the general 
procedure S. Obtained as an orange oil (804 mg, 79 %). 

MS (EI) 508 (M + ). 

10 Example S4 

(5-terL-Butoxy-4-iodo-2-nitro-phenyl)-carbamic acid tert.-butyl ester 

N,N-Dimethylformamide di-tertbutylacetal (19.2 mL, 80 mmol) was added dropwise 
within 15 min to a solution of (5-hydroxy-4-iodo-2-nitro-phenyl)-carbamic acid tert- 
butyl ester (Example Rl) (7.60 g, 20 mmol) in toluene at 80 °C and stirring was continued 
15 at 80 °C for 3 h (cf. Synthesis 1983, 135). Obtained as a yellow solid (5.97 g, 68 %). 

MS (ISN) 435 [(M-H)']; mp 94 °C 

Example 1 

3- (7-Iodo-4-oxo-8-thiomorpholin-4^l4,5-dihydro-3H-benzo[b][l,4]diazepin-2-yl)- 
benzonitrile 

20 Prepared from 2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4-iodo-5-thiomorpholin- 

4- yl-phenyl}-carbamic acid tert.-butyl ester (Example 01) (629 mg, 1.04 mmol) by 
treatment with TEA in CH2CI2 according to the general procedure P. Obtained as an olive 
solid (437 mg). 

mp 227-228 °C (dec). 

25 Example 2 

3-(7-Iodo-8-morpholin-4-yl-4-oxo-4,5-dihydro-3H-benzo[b][l,4]diazepin-2-yl)- 
benzonitrile 
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Prepared from {2-[3-(3-qrano-phenyl)-3-oxo-propion)iamino]-4-iodo-5-morpholin-4-yl- 
phenylj-carbamic acid tert-butyl ester (Example 02) (518 mg, 0.877 mmol) by treatment 
with TFA in CH2CI2 according to the general procedure P. Obtained as a beige solid (309 
mg). 

5 MS(EI)472(M + );mp224°C(dec). 
Example 3 

3-(8-Chloro-4-oxo-7-phenyiethyn)i-4,5-dihydro-3H-benzo(b] [ l,4]diazepin-2-yl)- 
benzonitrile 

Prepared from (2-amino-5-chloro-4-phenylethynyl-phen)d)-carbamic acid tert.-butyl ester 
10 (Example L3) (171 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin-4-yl)- 
benzonitrile (Example N4) (183 mg, 0.6 mmol) according to the general procedure O. 
Obtained as a light yellow solid (284 mg). This material was deprotected and cyclized by 
treatment with TFA in CH2C12 according to the general procedure P. Obtained as an 
orange solid (483 mg). 

15 MS (ISP) 343 [(M+H) + ] and 345 [(M+2+Na) + ]; mp 248-251 °C (dec). 

Example 4 

3-(8-Methyl-4-oxo-7-phenylethyn>d-4,5-dihydro-3H-benzo[b][l,4]diazepin-2-yl)- 
benzonitrile 

Prepared from (2-amino-5-methyl-4-phenylethynyl-phenyl)-carbamic acid tert.-butyl 
20 ester (Example L4) (161 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H-[l,3]dioxin-4-yl)- 
benzonitrile (Example N4) (230 mg, 0.75 mmol, 75% pure) according to the general 
procedure O. Obtained as a light yellow solid (227 mg). This material was deprotected and 
cyclized by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained 
as a light yellow solid (83 mg). 

25 MS (ISP) 375 (M + ); mp 237-239 °C (dec). 

Example 5 

3-[8-(4-Methyl-pipemin-l-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo(b) [ l,4jdiazepin-2-yl] -benzonitrile 
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Prepared from [2-amino-5-(4-methyl-piperazin-l-yl)-4-phen)dethynyi-phenyl] -carbamic 
acid tert.-butyl ester (Example L5) (203 mg, 0.5 mmol) and 3-(2,2-dimethyl-6-oxo-6H- 
[13]dioxin-4-yl)-benzonitrile (Example N4) (230 mg, 0.75 mmol, 75% pure) according to 
the general procedure O. Obtained by chromatography as an orange oil ( 181 mg). This 
5 material was deprotected and cyclized by treatment with TFA in CH2CI2 according to the 
general procedure P. Obtained as an orange solid (82 mg). 

MS (ISP) 460.5 [(M+H) + ]; mp 222-224 °C (dec). 

Example 6 

3-(8-(l,l-Dioxo-thiomorpholin-4-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
10 benzo[b] [ l,4]diazepin-2-yl]-benzonitrile 

Prepared from [2-amino-5-(l,l-dioxo- 6-thiomorpholin-4-yl)-4-phenylethynyl-phenyl]- 
carbamic acid tert-butyl ester (Example L19) (220 mg, 0.5 mmol) and 3-(2,2-dimethyl-6- 
oxo-6H-[l,3]dioxin-4-yl)-ben2onitrile (Example N4) (172 mg, 0.75 mmol) according to 
the general procedure O. The obtained material was deprotected and cyclized by treatment 
15 with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (47 
mg). - 

MS (ISP) 495 [(M+H) + ]; mp >250 °C (dec). 
Example 7 

3-(8-Chloro-4-oxo-7-phenyl-4 > 5-dihydro-3H-benzo[b]{l,4]diazepin-2-yl)-benzonitrile 

20 Prepared from {2-chloro-5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}- 
carbamic acid tert-butyl ester (Example 03) (720 mg, 1.47 mmol) by treatment with TFA 
in CH2CI2 according to the general procedure P. Obtained as an off-white solid (457 mg). 

MS (EI) 371 (M + ) and 373 ((M+2) + ]; mp 242-244 °C (dec). 

Example 8 

25 3-(8-Methyl-4-oxo-7-phenyl-4,5-dihydro-3H-benzo[b] [ l,4]diazepin-2-yl)-benzonitrile 

Prepared from (5-amino-2-methyl-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 
L7) (298 mg, 1.0 mmol) and 3-(2,2-dimethyl-6-oxo-6H-( l,3]dioxin-4-yl)-benzonitrile - 
(Example N4) (460 mg, 1.5 mmol) according to the general procedure O. The obtained 
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/material (351 mg) was deprotected and cydized by treatment with TFA in CH 2 C1 2 
according to the general procedure P. Obtained as a light yellow solid (206 mg). 

MS (EI) 351 (M + ); mp 236-239 °C (dec). 

Example 9 

5 3-[8-(l,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-4-oxo-7-pheny 
benzo [b J [ 1 ,4] diazepin-2-yl] -benzonitrile 

Prepared from (2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(l,4-dioxa-8-aza- 
spiro[4.5]decT8-yl)-4-phenylethynyl-phenyl]-carbamic acid tert-butyl ester (Example 
014) (265 mg> 0.43 mmol) by treatment with TFA in CH 2 C1 2 according to the general 
10 procedure P. Obtained as a brown solid (121 mg). 

MS (ISP) 503 l(M+H) + ]; mp 239-243 °C (dec). 

Example 10 

3-(8-Morpholm-4-yl-4-oxo-7-phenyleth^ 
yl)-benzonitrile 

15 Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-morpholin-4-yl-4- 
phenylethynyl-phenyl}-carbamic acid tert-butyl ester 01 0 (370 mg, 0.66 mmol) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a light 
brown solid (216 mg). 

MS (EI) 446 (M + ); mp 239-243 °C (dec). 

20 Example 11 

3-[8-(2-Dimethylamino-eth)4sulfanyl)-4-oxo-7-phen)dethynyl-4,5-dihydro-3H- 
benzo[b] [ l,4]diazepin-2-yl]-benzonitrile 

Prepared from [2- [ 3- (3-cyano-phenyi)-3-oxo-propionylamino] -5- (2-dimethylamino- 
ethylsulfanyl)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (example 04) ( 166 
25 mg, 0.28 mmol) by treatment with TFA and anisole in CH2C12 according to the general 
procedure P. Obtained as a light yellow solid (103 mg). 



MS (ISP) 465 [(M+H) + ] ; mp 197 °C (dec). 
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Example 12 

(4-(3-Cyano-phenyl)-2-oxo-8-phenyleth^ 
yisulfanyl] -acetic acid methyl ester 

Prepared from {5-tert.-butoxycarbonylamino-4-[3-(3-cyano-phenyl)-3-oxo- 
5 propionylamino] -2-phenylethyny]-phenylsul&nyl}-acetic acid methyl ester (Example 
05)(421 mg, 0.72 mmol) by treatment with TFA and anisole in CH 2 C1 2 according to the 
general procedure P. Obtained as a light yellow solid (309 mg). 

MS (ISP) 465 [(M+H) + ); mp 201 °C (dec.). 

Example 13 

10 [4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-^ 
ylsulfanyl] -acetic acid 

A solution of [4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-2 > 3-dihydro-lH- 
benzo[b][l,4]dia2epin-7-ylsulfen)i]-acetic acid methyl ester (Example 12) (265 mg, 0.57 
mmol) and LiOHH 2 0 (26 mg, 0.63 mmol) in THF (5 mL), MeOH (1 mL) and H 2 0 (1 
15 mL) was stirred at 23 °C for 24 h. Obtained as a light yellow solid (257 mg). 

MS (ISP) 452 [(M+H) + ]; mp 202 °C (dec). 

Example 14 

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-lH-benzo(b][l,4jdiazepin-7- 
yl) -acetic acid methyl ester 

20 Prepared from {5-tert.-butoxycarbonylamino-4- [3-(3-cyano-phenyl)-3-oxo- 

propionylamino]-2-phenylethynyl-phenyl} -acetic acid methyl ester (Example 06) (846 
mg, 1.53 mmol) by treatment with TFA in CH 2 C1 2 according to the general procedure P. 
Obtained as a light yellow solid (557 mg). 

MS (EI) 433 (M + ); mp 236 °C (dec). 

25 Example 15 

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl^ 
ylj-acetic acid 
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A solution of LiOH H 2 0 (54 mg, 1.28 mmol) in H 2 0 (2 mL) and MeOH (2 mL) was added 
to [4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-d^ 

yl]-acetic acid methyl ester (Example 14) (505 mg, 1.17 mmol) in THF (10 mL) .and the 
reaction mixture was stirred at 23 °C for 48 h. Obtained as a light yellow solid (62 mg). 

5 MS (ISP) 452 [(M+H) + l; mp 248 °C (dec). 

Example 16 

4-(3-Cyano-phenyl)-8-iodo-2-oxo-2 ) 3-dihydro-lH-benzo[b][l,4]dia2epine-7-carboxylic 
acid methyl ester 

Prepared from 5-tert-butoxy<arbonylamino-4-[3-(3-cyano-phenyl)-3-oxo- 
10 propionyiamino]-2-iodo-benzoic acid methyl ester (Example 017) (430 mg, 0.763mmol) 
by treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a 
salmon colored solid ( 199 mg). 

MS (EI) 445 (M+); mp 247-248 °C (dec). 

Example 17 

15 2-[4-(3-Cyano-phenyl)-2-oxo-8-phenyk 
yl]-acetamide 

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-lH-benzo[b][l,4]dia2epin-7- 
yl]-acetic acid (Example 15) (48 mg, 0.114 mmol) was treated with B0C2O (37 mg), 
NH4HCO3 (13 mg) and pyridine (6 in DMF (0.6 mL) at 23 °C for 24 h [cf. Tetrahedron 
20 Letters 1995, 36, 7115]. Obtained as a light yellow solid (14 mg). 

MS (ISN) 417 [(M-H)-]; mp 250 °C (dec). 

Example 18 

3- [8-(2-Methoxy-ethoxy)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ 1 ,4]diazepin- 
2-yI]-benzonitrile 

25 Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4- 
phenylethynyl-phenylj-carbamic acid tert.-butyl ester (Example 07) (135 mg, 6.251 
mmol) by treatment with TFA in CH2CI2 according to the general procedure P. Obtained 
as a light green solid (82 mg). 
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MS (EI) 435 (M + ); mp 174-176 °C. 
Example 19 

4- (3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-ciihydro- lH-benzo [b] [ 1 ,4] diazepine-7- 
carboxylic acid methyl ester 

5 Prepared from 5-tert-butoxycarbonylamino-4-[3-(3-qrano-phenyl)-3-oxo- 

propionylamino]-2-phenylethynyl-benzoic acid methyl ester (Example 09) (511 mg, 0.95 
mmol) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained 
as an off-white solid (321 mg). 

MS (EI) 419 (M + );mp>250°C. 

10 Example 20 

3-(8-Methoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b] [ 1 ,4] diazepin-2-yl)- 
benzonitrile 

Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-methoxy-4- 
phenylethynyl-phenylj-carbamic acid tert.-butyl ester (Example 08) (359 mg, 0.7 mmol) 
15 by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a 
yellow-brown solid (87 mg). 

MS (EI) 391 (M + );mp>250°C. 

Example 21 

3- [8-(2- {2- [2-(2-Methoxy-ethoxy)-ethoxy] -ethoxy}-ethoxy)-4-oxo-7-phenylethynyl-4,5- 
20 dihydro-3H-benzo[b] [ l,4]diazepin-2-yl)-benzonitrile 

Prepared from [2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-(2-{2-[2-(2-methoxy- 
ethoxy)-ethoxy]-ethoxy}-ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester 
(Example Oil) (300 mg, 0.437 mmol) by treatment with TFA in CH 2 C1 2 according to the 
general procedure P. Obtained as a light yellow solid (211 mg). 

25 MS (EI) 435 (M + ); mp 140-141 °C (dec). 

Example 22 

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-lH-benzo[b][l,4)diazepin-7- 
yloxy] -acetic acid 
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Prepared from {5-tert.-butoxycarbon>damino-4-[3-(3-cyanc)-phenyl)-3-oxo- 
propionylamino]-2-phenylethynyl-phenoxy} -acetic acid tert-butyl ester (Example 012) 
(698 mg, 1.14 mmol) by treatment with TFA in CH2CI2 and anisole according to the 
general procedure P. Obtained as a yellow solid (265 mg). 

MS (ISN) 434 [(M-H)-]; mp 257 °C (dec). 

Example 23 

3-(8-Cyanomethyl-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo [b] [ l,4]diazepin-2-yl)- 
benzonitrile 

Prepared from {5-cyanomethyl-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4- 
phenyiethynyl-phenylj-carbamic acid tert-butyi ester (Example 013) (266 mg, 0.51 
mmol) by treatment with TFA in CH2CI2 and anisole according to the general procedure P. 
Obtained as a yellow solid ( 145 mg). 

MS (EI) 400 (NT); mp 262 °C (dec). . 

Example 24 

3- [8-(2 > 3-Dihydroxy-propoxy)-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b] [ l>4]diazepin-2-yl] -benzonitrile 

Prepared from [2- [3-(3-cyano-phenyI)-3-oxo-propionylamino]-5-(2,2-dimethyl- 
[l,3]dioxolan-4-ylmethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester 
(Example 016) (265 mg, 0.435 mmol) by treatment with TFA in CH 2 C1 2 and anisole 
according to the general procedure P. Obtained as a yellow solid (62 mg). 

MS (ISP) 452 [(M+Hf] and 474 [(M+Na) + J; mp 230-234 °C (dec). 

Example 25 

4- (3-Iodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-l,3-dihydro- 
benzo [b] ( 1 ,4] diazepin-2-one 

Prepared from [2-[3-(3-iodo-phen>d)-3-oxo-propionylamino]-5-(2-methoxy-ethoxy)-4- 
phenylethynyl-phenylj-carbamic acid tert-butyl esteT (Example 015) (1.24 g, 1.89 mmol) 
by treatment with TFA in CH 2 C1 2 and anisole according to the general procedure P. 
Obtained as a yellow solid (517 mg). 
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MS (EI) 536 (M + ); mp 192 °C (dec). 
Example 26 

2- [4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2>^ 
yloxy]-acetamide 

5 EDC (42 mg, 0.22 mmol) was added to [4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl-2 > 3- 
dihydro-lH-benzo[b][l,4]diazepin-7-yloxyl-acetic acid (Example 22) (50 mg, 0.11 
mmol), NH4CI (18 mg, 0.33 mmol) and NMM (56 mg, 0.55 mmol) in DMF (1.1 mL) at 0 
°C and the reaction mixture was stirred at 23 °C for 2 h. Obtained as a yellow solid (5 mg). 

MS (ISN) 417 [(M-H)-]; mp 250 °C (dec). 

10 Example 27 

4-(3-ImidazoUl-yl-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-l,3-dihydro- 
benzo[b] [ l,4]diazepin-2-one 

Prepared from [[[2-[3-(3-Imidazol-l-yl-phenyl)-3-oxo-propion)damino]-5-(2-methoxy- 
ethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester (Example 018) (200 mg, 
15 0.336 mmol) by treatment with TFA in CH 2 C1 2 and anisole according to the general 
procedure P. Obtained as a yellow solid (28 mg). 

MS (EI) 476 (M + );mp 187-189 °C 

Example 28 

[RS)-3-(4-Oxo-8-(2-oxo-[l,3]dioxolan-4^ 
20 ben2o[b][l,4]diazepin-2-yl}-benzonitrile 

Prepared from [RS]-[2-[3-(3-cyano-phenyl)-3-oxo-propiohylamino]-5-(2-oxo- 
[l,3]dioxolan-4-)dmethoxy)-4-phenylethynyl-phenyl]-carbamic acid tert.-butyl ester 
(Example 019) (400 mg, 0.67 mmol) by treatment with TFA in CH 2 C1 2 according to the 
general procedure P. Obtained as a yellow solid (287 mg). 

25 MS(EI)477(M*);mp222°C(dec). 

Example 29 

3- (8-Ethoxymethyl-4-oxo-7-phenylethynyK 
benzonitrile 
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Prepared from {2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-5-ethoxymethyl-4- 
phenyiethynyl-phenyl}-carbamic acid tert.-butyl ester (Example 020) (140 mg, 0.26 
mmol) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained 
as a yellow solid (93 mg). 

5 MS(EI)419(M + );mp229°C 

Example 30 

2,2-Dimethyd-propionic acid4-(3-cyano-phenyl)-2-oxo-8-phenylethyn)d-2,3-dihydro-lH- 
benzo[b] [1,4] diazepin-7-yimethyl ester 

Prepared from 2,2-dimethyl-propionic acid 5-tert.-butoxycarbonylamino-4-[3-(3-cyano- 
10 phenyi)-3-oxo-propionylamino]-2-phenylethynyl-benzyl ester (Example 021) (156 mg, 
0.26 mmol) by treatment with TFA in CH 2 C1 2 according to the general procedure P. 
Obtained as a light yellow solid (75 mg). 

MS (EI) 475 (M + );mp218°C 

Example 31 

15 3-(8-Hydroxymethyl-4-oxo-7-phen)dethynyl-4,5-dihydro-3H-benzo[b] ( l,4]diazepin-2- 
yl)-benzonitrile 

Prepared from 2,2-dimethyl-propionic acid 4-(3-cyano-phenyl)-2-oxo-8-phenylethynyl- 
2 > 3-dihydro-lH-benzo[b][l,4]diazepin-7-ylmethyl ester (Example 30) (30 mg, 0.063 
mmol) and LiOH.H 2 0 (8 mg, 0.289 mmol) in THF (2 mL), MeOH (0.4 mL) and H 2 0 (0.4 
20 mL) at 23 °C for 3 days. Obtained as a yellow solid (17 mg). 

MS(EI)391(M + );mp>255°C 

Example 32 

7-Hydroxymethyl-4- (3-imidazol- 1 -yl-phenyl)-8-phenylethynyl- 1 ,3-dihydro- 
benzo[bl [l,4]diazepin-2-one 

25 Prepared from (RS)-[2-[3-(3-imidazol-l-)d-phenyl)-3-oxo-propionylamino)-4- 

phenylethynyl-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert.-butyl ester 
(Example 022) by treatment with TFA in CH 2 C1 2 according to the general procedure P. 
Obtained as a yellow solid (77 mg). 
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MS(EI)432(M + );mp227°C 
Example 33 

4-(3-Iim<iazol-l-yl-phe^ 
benzo(b] (l,4]diazepin-2-one 

5 Prepared from [2-[3-(3-imidazol-l-)d-phenyl)-3-oxo-propionylamino]-5-(4-methoxy- 
piperidin-l-yl)-4-phen^ethynyl-phenyl]-carbamic acid tert-butyi ester (Example 023) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (159 mg). 

MS (ISP) 516 [(M+H) + ]; mp 222 °C 
10 Example 34 

3- [8-(4-Methoxy-piperidk-l-yl)-4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b] [ 1 ,4]diazepin-2-yl] -benzonitrile 

Prepared from [2-[3-(3-cyano-phenyi)-3-oxo-propion)damino]-5-(4-methoxy-piperidin- 
l-yl)-4-phenylethynyl-phenyl]-carbamic acid tert-butyl ester (Example 024) by treatment 
15 with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid ( 128 
mg). 

MS (ISP) 475 [(M+H) + ]; mp 250-251 °C. 
Example 35 

[4-(3-Imidazol- l-yl-phenyl)-2-oxo-8-phenylethyn)d-2 > 3-dihydro- 1H- 
20 benzo [b] [ 1 ,4] diazepin-7-yloxy] -acetonitrile 

Prepared from {5-cyanomethoxy-2-(3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino}- 

4- phenylethynyl-phenyl}-carbamic acid tert. -butyl ester (Example 025) by treatment with 
TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (43 mg). 

MS (EI) 457 (M + );mp214°C. 

25 Example 36 

3-(8-Cyanomethoxy-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo[b][l > 4]diazepin-2- 
yl)-benzonitrile 
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Prepared from {5-qranomethoxy-2-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-4- 
phenylethynyl-phenylj-carbamic acid tert-butyl ester (Example 026) by treatment with 
TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid.(71 mg). 

MS(EI)416(M*);mp212°C. 

Example 37 

8-(4-Huoro-phenylethynyl)-7^ 
benzo[b] [ l,4]diazepin-2-one 

Prepared from (RS)- [4-(4-fluoro-phenylethynyl)-2- [3-(3-imidazol- 1 -yl-phenyl)-3-oxo- 
propionylamino]-5-(tetrahydro-pyran-2-yloxymethyl)-phenyl]-carbamic acid tert.-butyl 
ester (Example 027) by treatment with TFA in CH 2 C1 2 according to the general procedure 
P. Obtained as a yellow solid (462 mg). 

MS (EI) 450 (M + ); mp 234 °C (dec). 

Example 38 

8-(4-Huoro-phenylethynyl)-7-[(2-ty 
phenyl)-l,3-dihydro-benzo[b][l,4]dia2epin-2-one 

Prepared from (RS)-(4-(4-fluoro-phenylethynyD 

propionylamino] -5- {methyl- [2- (tetrahydro-pyran-2-yloxy)-ethyl] -amino} -phenyl)- 
carbamic acid tert-butyl ester (Example 028) by treatment with TFA in CH 2 C1 2 according 
to the general procedure P. Obtained as a yellow solid (73 mg). 

MS (EI) 493 (M + ); mp 217 °C (dec). 

Example 39 

4-(3-Irmda2ol-l-yl-phenyl)-7-(4-oxo-pi^ 
benzo(b] ( l,4)diazepin-2-one 

Prepared from {5-(4,4-diethoxy-piperidin-l-yl)-2-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylaminol-4-phenylethynyl-phenyl}-carbamic acid tert. -butyl ester (Example 029) 
by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a 
yellow solid (180 mg). 



MS (EI) 499 (M + ); mp 231 °C (dec). 
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Example40 

N-tert-Butyl-2-[4-(3-cyano-^^ 
benzo[b] [ 1 ,4] diazepin-7-yIoxy] -acetamide 

Prepared from [4-(3-q^ano-phenyl)-2-oxo-8-phen^ethynyl-2,3-dihydro-lH- 
5 benzo[b] [ 1,4] diazepin-7-yloxy] -acetic acid (Example 22) (87 mg, 0.2 mmol) by treatment 
with oxalyl chloride (26 uL, 0.3 mmol) in DMF (0.6 mL) at 0 °C for 1 h, then with tert.- 
butyiamine (106 uL, 1.0 mmol) at 0 °C for further 30 min. Obtained as a yellow solid (21 
mg). 

MS (EI) 490 (M + );mp>250°C 

10 Example 41 

2-[4-(3-Cyano-phenyl)-2-oxo-8-phenyleto 
yloxy] -N-methoxy-acetamide 

Prepared from [4-(3-cyano-phenyi)-2-oxo-8-phenylethynyl-2 > 3-dihydro-lH- 
benzo[b][l,4]diazepin-7-yloxy]-acetic acid (Example 22) (44 mg, 0.1 mmol) by treatment 
15 with EDC (38 mg, 0.2 mmol), MeONHlHCl (9 mg, 0.11 mmol), NMM (0.021 mL, 0.3 
mmol) and HOBt (15 mg, 0.11 mmol) in DMF (1 mL) at 0 to 23 °C for 20 h. Obtained as a 
yellow solid (36 mg). 

MS (ISP) 465 [(M+H) + ); mp >250 °C. 

Example 42 

20 7-(2-Hydroxy-ethoxy)-4-(3-imidazol-l-)d-phenyl)-8-phenylethynyl-l,3-dihydro- 
benzo[b] [l,4]diazepin-2-one 

Prepared from (RS)-{2-[3-(3-imida2oM-yl-phen)d)-3-oxo-propionylamino]-4- 
phenylethynyl-5-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-carbamic acid tert-butyl 
ester (Example 029) by treatment with TFA in CH 2 C1 2 according to the general procedure 
25 P. Obtained as a light yellow solid (48 mg) . 

MS (EI) 462 (M + );mp 224-227 °C 
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8-(4-Fluoro-phenyl)-7-(4-hydroxy-piperid^ 
dihydro-benzo[b] [ l,4]diazepin-2-one 

Prepared from (RSJ-l^-fluoro-S-lS-tS-unidazol-l-yl-phen^J-S-oxo-propionylamino)-!- 
5 [4-(tetrahydro-pyran-2-yloxy)-piperidin-l-yl]-biphenyl-4-)d}-carbamic acid tert.-butyl 
ester (Example 031) by treatment with TFA in CH2CI2 according to the general procedure 
P. Obtained as a light yellow solid ( 109 mg). 

MS (ISP) 496 [(M+Hfl; mp 238-240 °C. 

Example 44 

10 8-(4-Fluoro-phenylethynyl)-7-(2-hydroxy-ethoxy)-4-(3-imida2ol- 1 -yl-phenyl)- 1 ,3- 
dihydro-benzo[b] [l,4]diazepin-2-one 

Prepared from {5-(2-tert.-butoxy-ethoxy)-4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-l- 
yl-phen)i)-3-oxo-propionylamino]-phenyl}-carbamic acid tert-butyl ester (Example 032) 
by treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a light 
15 yellow solid (83 mg). - 

MS (EI) 480 (M + ); mp 220-222 °C 

Example 45 

8-(4-Fluoro-phenyl)-7-[4-(2-hydroxy-ethoxy)-piperidm-l-yl]-4-(3-imidazol-l-yl- 
phenyl)- 1 ,3-dihydro-benzo [b ] [ 1 ,4] diazepin-2-one 

20 Prepared from (RS)-(4 , -fluoro-5-(3-(3-imidazoM-yl-phenyl)-3-oxo-propionylamino] -2- 
{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-piperidin-l-yl}-biphenyl-4-yl)-carbamic acid 
tert.-butyl ester (Example 033) by treatment with TFA in CH2CI2 according to the general 
procedure P. Obtained as a light yellow solid (97 mg). 

MS (ISP) 540 [(M+HH; mp 225-227 °C 

25 Example 46 

8-(4-Huoro-phenyl)-7-hydroxymeth^ 
benzo[b] [l,4]diazepin-2-one 
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Prepared from (RS)- [4'-fluoro-5- [3-(3-imidazol- 1 -yl-phenyl)-3-oxo-propiony!amino] -2- 
(tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-yl]-carbaniic acid tert.-butyl ester (Example 
034) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as 
a light yellow solid (162 mg). 

5 MS (EI) 426 [(M) + ];mp 180-195 °C. 

Example 47 

(8-(4-Fluoro-phenyl)-4-(3-imidazol-l-yl-phenyl);2-oxo-23-dihydro-lH- 
benzo[b] [ l>4]diazepin-7-yloxy)-acetonitrile 

Prepared from {2-cyanomethoxy-4 , -fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
10 propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 035) by 

treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
solid (11 mg). 

MS (EI) 451 (M + );mpl64°C. 
Example 48 

15 7-Dimethylammome&yl-8-(4-fluoro-phe 
benzo(b] [ 1 ,4] diazepin-2-one 

Prepared from {2-dime%laminomethyl-4 , -fluoro-5-(3-(3-imidazol-l-)d-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 036) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a brown 
20 solid (180 mg). 

MS (ISP) 454 (M+H) + ; mp 115-140 °C (dec). 

Example 49 

7-(2,2-Dimethyl-tetrahydr^^ 

imidazol-l-yl-phenyl)-l,3-dihydro-benzo[b][l > 4]diazepin-2-one 

25 Prepared from {2-(2,2-dimethyl-tetrahydro-[l,3]dioxolo[4 ) 5-c]pyrrol-5-yl)-4 , -fluoro-5- 
l3-(3-imidazol-l-yl-phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.- 
butyl ester (Example 037) by treatment with TFA in CH 2 C1 2 according to the general 
procedure P. Obtained as a yellow solid (358 mg). 
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MS (EI) 537 (M + ); mp 240 °C (dec). 
Example 50 

7- (cU-3,4-Dihydroxy-pyaoUdin-l-yi)-8-(4-fluoro-phenyl)-4-(3-imidazo 
1,3-dihydro-benzo [b] [ 1 ,4] diazepin-2-one 

5 Prepared from 7-(2 > 2-dimethyl-tetrahydro-[l,3]dioxolo[4,5-c]pyrrol-5-yl)-8-(4-fluoro- 
phenyiM-tf-imidazol-l-yl-phenylH^-^ (Example 
49) (304 mg, 0.57 mmol) by treatment 13% HCI ( 15 mL) in THF (50 mL) at 23 °C for 16 
h. Obtained as a yellow solid (209 mg). 

MS (ISP) 498 [(M+H) + J; mp 244 °C. 

10 Example 5\ 

8- (4-Fluoro-phen)d)-4-(3-imidazoH-yl-phenyl)-7-methoxy-l > 3-dihydro- 
benzo[b] [l,4]diazepin-2-one 

Prepared from {4 , -fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo-propion)damino]-2- 
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 038) by treatment with 
15 TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (182 mg). 

MS (EI) 426 (M + ); mp 221 °C (dec). 

Example 52 

8-(4-Fluoro-phenyl)-4-(3-imidazol-l-yl-phenyl)-7-(4-oxo-piperidin-l-yl)-l,3-dihydro- 
benzo[b] [ l,4]diazepin-2-one 

20 Prepared from {2-(l,4-dioxa-8-a2a-spiro[4.5]dec-8-yl)-4 ! -fluoro-5-(3-(3-imidazol-l-yl- 
phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 
039) by treatment with TFA in CH2CI2 according to the general procedure P. Obtained as 
an orange-brown solid (150 mg). 

MS (ISP) 494 [(M+H)*]; mp 204 °C. 

25 Example 53 

8-(4-nuoro-phenyl)4-(3-imidazol-l-yl-phenyl)-7-methyl-l,3-dihydro- 
benzo[b](l,4]diazepin-2-one 
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Prepared from {4 f -fluoro-5-[3-(3-imidazol-l-yl-phenyi)-3-oxo-propionylamino]-2- 
methyl-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 040) by treatment with 
TFA in CH 2 C1 2 according to the general procedure P. Obtained as a light yellow .solid (216 
mg). 

5 MS(EI)410(M + );mpl96°C 
Example 54 

[8-(4-Fluoro-phenyl)-4-(3-imidazol-l-yl-phenyl)-2-oxo-2 > 3-dihydro-lH- 
benzo[b][l,4]diazepin-7-yloxy]-acetic acid 

Prepared from {4-tert.-butoxycarbonylamino-4'-fluoro-5- [3-(3-imidazol-l-yl-phenyl}-3- 
10 oxo-propionylamino] -biphenyl-2-yloxy}-acetic acid tert.-butyl ester (Example 04 1 ) by 
treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a beige 
solid (570 mg). 

MS (ISP) 471 [(M+H) + ]; mp 209 °C (dec). 

Example 55 

15 2-[8-(4-Fluoro-phenyl)-4-(3-in^ 

benzo[b] [ 1 ,4] diazepin-7-yloxy] -N-hydroxy-acetamide 

Prepared from [8-(4-£luoro-phenyl)-4-(3-imida2ol-l-yl-phenyl)-2-oxo-2 > 3-dihydro-lH- 
benzo[b](l,4]diazepin-7-yloxy]-acetic acid (Example 54) (94 mg, 0.2 mmol) by reaction 
with O-ttitylhydroxyiamine (61 mg, 0.22 mmol), HOBT (30 mg, 0.22 mmol), N- 
20 methylmorpholine (66 jxL, 0.6 mmol) and EDC (77 mg, 0.4 mmol) in DMF (2 mL) from 0 
to 23 °C for 18 h. After extraction and chromatography the resulting orange solid was 
stirred with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a light 
yellow solid (71 mg). 

MS (ISP) 486 ((M+H) + J; mp 147-157 °C (dec). 
25 Example 56 

7-Chloro-8-(4-fluoro-phenyl)-4-(3-imidazol-l-yl-phenyl)-l,3-dihydro- 
benzofb] [l,4]diazepin-2-one 

Prepared from {2-chloro-4 , -fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 042) by 
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treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a light 
yellow solid (35 nig). 

MS (EI) 430 (M + ); mp 209-21 1 °C 

Example 57 

5 8-(4-Fluoro-phenyl)-4-(3-imidazol- l-yl-phenyl)-7-(2-methoxy-ethoxy)- 1,3-dihydro- 
benzo[b] [l,4]diazepin-2-one 

Prepared from [4'-fluoro-5-[3-(3-imidazol-l-)d-phenyl)-3-oxo-propion)damino]-2-(2- 
methoxy-ethoxy)-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example 043) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
10 solid (96 mg). 

MS (EI) 470 (M*); mp 196-197 °C 

Example 58 

8-(4-Fluoro-phenyl)-7-(2-hydroxy-ethoxy)-4'(3-imida2ol- 1 -yl-phenyl)- 1 ,3 -dihydro- 
benzofb] [ l,4]diazepin-2-one 

15 Prepared from {2-(2-tert-butoxy-ethoxy)-4 , -fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propion)damino]-biphenyl-4-yl}-carbamic acid tert -butyl ester (Example 044) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a light 
green solid (95 mg). 

MS (EI)456(M + );mp 225 °C 

20 Example 59 

8-(4-Fluoro-phenyl)-4-(3-imidazoU^ 
benzo[b] [l,4]diazepin-2-one 

Prepared from [4'-fluoro-5-[3-(3-imidazoM-yl-phenyl)-3-oxo-propionylamino]-2-(2- 
oxo-oxazolidin-3-yl)-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example 045) by 
25 treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (35 mg). 



MS (EI) 481 (M + );mp230°C 



WO 01/2901 1 PCT/EP00/09553 

-123- 

Example60 

8-(4-Fluoro-2-methyl-phenyl)-4-(3-imidazoM^ 
benzo[b] [ l,4]diazepin-2-one 

Prepared from {4'-fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo-propion)damino]-2- 
5 methoxy-2'-methyl-biphenyI-4-yl}-carbamic acid tert-butyl ester (Example 046) by 
treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a beige 
solid (101 mg). 

MS (EI)440(M + );mp225°C 

Example 61 

10 8-(4-Fiuoro-phenyl)-7-hydroxy-4-(3-imida2ol-l-yl-phenyl)-l > 3-dihydro- 
benzo[b][l,4]diazepin-2-one 

Prepared from {2-tert-butoxy-4'-fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 047) by 
treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
15 solid (109 mg). 

MS (EI) 412 (M + );mp250°C 

Example 62 

8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-irnidazol-l7l-phenyl)-13-dihydro- 
benzo[b] [l,4]diazepin-2-one 

20 Prepared from l2-tert.-butoxy-2'-fluoro-5-[3-(3-imidazol-l-yl-phenyl)-3-oxo- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 048) by 
treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
solid (132 mg). 

MS(EI)412(M + );mp220°C 
25 Example 63 

8-(4-Ruoro-phenyl)-7-((R)-3-hydroxy-p^ 
dihydro-benzofb] [ l,4]diazepin-2-one 
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Prepared from (RS)-{4'-fluoro-5-[3-(3-inu^ 

[(R)-3-(teti^ydro-pyran-2-yloxy)-p^^ acid tert.- 

butyl ester (Example 049) by treatment with TFA in CH 2 C1 2 according to the general 
procedure P. Obtained as a yellow solid (74 mg). 

5 MS (EI) 481 (M + ); mp 155-158 °C. 

Example 64 

8-(2-Ruoro-phenyl)-4-(3-imidazol-l-yl-phenyl)-7-methoxy-13-dihydro- 
benzo(b) [ 1,4] diazepin-2-one 

Prepared from {2'-fluoro-5-[3-(3-imidazoH-)d-phen)d)-3-oxo-propionylamino]-2- 
10 methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O50) by treatment with 
TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (68 mg). 

MS (EI) 426 (M + ); mp 216 °C (dec.). 

Example 65 

3- [7-(4-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo [b ] [ 1 ,4] diazepin-2-yl] - 
15 benzonitrile 

Prepared from {2-tert-butoxy-5-[3-(3-cyano-phenyl)-3-oxo-propionylamino)-4'-fluoro- 
biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 051) by treatment with TFA in 
CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (66 mg). 

MS (EI) 371(M + );mp>250°C 

20 Example 66 

3-[7-(2-Fluoro-phenyl)-8-hydroxy-4-o^ 
benzonitrile 

Prepared from {2-tert.-butoxy-5-[3-(3-cyano-phen)d)-3-oxo-propionylamino)-2 , -fiuoro- 
biphenyl-4-yi}-carbamic acid tert.-butyl ester (Example 052) by treatment with TFA in 
25 CH 2 Cl2 according to the general procedure P. Obtained as a yellow solid (80 mg). 



MS (EI) 371(M + );mp>250°C 
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Example 67 

3-(7-(2-Huoro-phenyi)-8-methoxy-4-oxo-4,5-dihydro-3H-ben2o[b] [ l,4]diazepin-2-yl)- 
benzonitrile 

Prepared from {5-[3-(3-cyano-phenyl)-3-oxo-propionylamino] -2'-fluoro-2-methoxy- 
5 biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 053) by treatment with TFA in 
CH2CI2 according to the general procedure P. Obtained as a light yellow solid (51 mg). 

MS (EI) 385 (M + ); mp 245-247 °C. 

Example 68 

8-(2-Huoro-phenyl)-7-methoxy-4-[3-(2-methyl-imida2ol-l-yl)-phenyl]-l,3-dihydro 
10 benzo[b] [l,4]diazepin-2-one 

Prepared from (2 , -fluoro-2-methoxy-5-{3-(3-(2-methyl-imida2ol-l-yl)-phenyl]-3-oxo- 
propionylamino}-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 054) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (207 mg). 

15 MS (EI) 440 (M + );mp 220-222 °C. 

Example 69 

5^7-(2-Huoro-phenyl)-8-methoxy-4-oxo^ 
thiophene-2-carbonitrile 

Prepared from {5-[3-(5-cyano-thiophen-2-yl)-3-oxo-propionylamino]-2 , -fluoro-2- 
20 methoxy-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 055) by treatment with 
TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (103 mg). 

MS (EI) 391 (M + );mp>250°C 

Example 70 

8-(2-Fluoro-phenyl)-7-methoxy-4-(3-[l,2,4]triazol-4-yl-phenyl)-l,3-dihydro- 
25 benzo(bl[l,4]diazepin-2-one 

Prepared from {2 , -fluoro-2-methoxy-5-[3-oxo-3-(3-[l,2 > 4]tria2ol-4-yl-phenyl)- 
propion>iamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 056) by 
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treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
solid (22 mg). 

MS (EI) 427 (M + ); mp 188 °C (dec). 

Example 71 

5 4-[7-(2-Huoro-phenyl)-8-methoxy-4-^^ 
pyridine-2-carbonitrile 

Prepared from {5-{3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino]-2'-fluoro-2- 
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 057) by treatment with 
TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (68 mg). 

10 MS (EI) 386 (M + );mp 240-242 °C. 

Example 72 

8-(4-Fluoro-phenyl)-7-hydroxy-4- [3-(2-methyl-imidazol- 1 -yl)-phenyl] - 1,3-dihydro- 
benzo[b] [ l,4]diazepin-2-one 

Prepared from (2-tert.-butoxy-4 , -fluoro-5-{3-[3-(2-methyl-imidazol-l-yl)-phenyl]-3-oxo- 
15 propionylamino}-biphen)d-4-yl)-carbamic acid tert -butyl ester (Example 058) by 

treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
solid (49 mg). 

MS (ISP) 427 [(M+Hfl; mp 260 °C 
Example 73 

20 4-Fluoro-3-[7-(2-fluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H- 
benzo [b} [ 1 ,4] diazepin-2 -yl J -benzonitrile 

Prepared from {5-[3-(5-cyano-2-fluoro-phenyl)-3-oxo-propionylamino]-2'-fluoro-2- 
methoxy-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 059) by treatment with 
TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (52 mg). 

25 MS(ISP)404[(M+H) + l;mp>250°C 
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Example 74 

4- [7-(4-fluoro-phenyl)-8-hydr^^ 
pyridine-2-carbonitrile 

Prepared from {2-tert.-butoxy-5- [3-(2-cyano-pyridin-4-yl)-3-oxo-propionylamino] -4'- 
5 fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example O60) by treatment with 
TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (24 mg). 

MS(EI)372 (M + );mpl64°C. 

Example 75 

8-(2-Fluoro-phenyl)-7-hydroxy-4-(3-[l,2,3]triazol-l-yl-phenyl)-l > 3-dihydro- 
10 benzo[b](l,4)diazepin-2-one 

Prepared from {2-tert.-butoxy-2'-i3uoro-5-[3-oxo-3-(3-[l,2,3]triazol-l-yl-phenyl)- 
propionyiamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 061) by 
treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a light 
yellow solid (61 mg). 

15 MS(ISP)414((M+H) + ];mp>250°C 

Example 76 

3-[8-(l,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-7-(2-fluoro-phenyl)-4-oxo-4,5-dihydro-3H- 
benzo[b] [ l,4}diazepin-2-yl] -benzonitrile 

Prepared from [5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2-( l,4-dioxa-8-aza- 
20 spiro(4.5]dec-8-yl)-2 , -fluoro-biphenyl-4-yl]-carbamic acid tert.-butyl ester (Example 062) 
by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a 
yellow solid (132 mg). 

■ MS (ISP) 497 [(M+HH; mp 253 °C 

Example 77 

25 7-(l > 4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-8-(2-fluoro-phenyl)-4-(3-imidazol-l-yl-phenyl)- 
l,3-dihydro-benzo[b] [ l>4]diazepin-2-one 

Prepared from {2-(l,4-choxa-8-aza-spiro[4.5]dec-8-)d)-2 , -fluoro-5-[3-(3-imidazol-l-yl- 
phenyl)-3-oxo-propionylamino]-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 



1 
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063) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as 
a yellow solid (133 mg). 

MS (ISP) 538 [(M+H) + ]; mp 225 °G 

Example 78 

5 8-(2-Fluoro-phenyl)-4-(3-imidazol-l-yl-pheny^ 
benzo[b][l,4]diazepin-2-one 

Prepared from 7-(l,4-dioxa-8-aza-spiro[45]dec-8-yl)-8-(2-fluoro-phenyl)-4-(3-imidazol- 
l-)d-phenyl)-l > 3-dihydro-benzo[b][l,4)diazepin-2-one (Example 77) (54 mg, 0.1 mmol) 
by stirring in IN HC1 ( 1 mL) and acetone ( 1 mL) at 23 °C for 44 h. Obtained as a yellow 
10 solid (39 mg). 

MS(EI)493(M+);mp230°C 

Example 79 

8- (2-Fluoro-phenyl)-7-hydroxy-4- [3-(2-methyl-imidazol- 1 -yl)-phenyl] - 1 ,3-dihydro- 
benzo[b] [l,4]diazepin-2-one 

15 Prepared from (2-tert-butoxy-2 , -fluoro-5-{3-[3-(2-methyl-imidazol-l-yl)-phenyl]-3-oxo- 
propionylamino}-biphenyl-4-yl)-carbamic acid tert-butyl ester (Example 064) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (111 mg). 

MS (ISN) 425 [(M-H)l; mp >250 °C 
20 Example 80 

4-[7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b][l,4]diazepin-2-yl}- 
pyridine-2-carbonitrile 

Prepared from {2-te^t.-butoxy-5-[3-(2-cyano-py^iclin-4-yl)-3-oxo-propionylamino]-2 , - 
fluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 065) by treatment with 
25 TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (47 mg). 

MS (ISN) 371 [(M-H)-]; mp >250 °C 
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Example 81 

8-(2-Huoro-phenyi)-7-hy^^^ 
dihydro-benzo[b] [ l,4]diazepin-2-one 

Prepared from (2-tert.-butoxy-2'-fluoro-5-{3-[3-(2-me^ 
5 phenyl] -3-oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example 
066) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as 
a light yellow solid ( 148 mg). 

MS (ISN) 457 [(M-H)-]; mp >250 °C 

Example 82 

10 3-[7-(2,5-Difluoro-phenyl)-8-methoxy-4-oxo-4,5-dihydro-3H-benzo[b] [ l,4]diazepin-2- 
yl]-benzonitrile 

Prepared from |5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2 , > 5 , -di£luoro-2-methoxy- 
biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 067) by treatment with TFA in 
CH 2 C1 2 according to the general procedure P. Obtained as a yellow solid (49 mg). 

15 MS(EI)403(M + );mp251°C 

Example 83 

8-(2,5-Difluoro-phe^^ 
benzo[b] ( l,4]diazepin-2-one 

Prepared from {2',5 , -difluoro-2-methoxy-5-[3-oxo-3-(3-(l,23]tria2oH-yl-phenyl)- 
20 propionylamino] -biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 068) by 

treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (78 mg). 

MS (EI) 445 (M + );mp241 °C 
Example 84 

25 2-[7-(2-Huoro-phenyl)-8-hydroxy-4^ 
thiophene-3-carbonitrile 
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Prepared from (2-tert.-butoxy-5-[3-(3-cyano-thiophen-2^ 
fluoro-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 069) by treatment with 
TFA in CH2CI2 according to the general procedure P. Obtained as an orange solid (82 mg). 

MS (ISN) 376 [(M-Hfl; mp 242 °C 

5 Example 85 

5-[7-(2-Fluoro-phenyl)-8-hydroxy^ 
thiophene-2-carbonitrile 

Prepared from {2-tert.-butoxy-5-[3-(5-cyano-thiophen-2-yl)-3-oxo^^^ 
fluoro-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example O70) by treatment with 
10 TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid ( 126 mg). 

MS(EI)377(M + );mp. 

Example 86 

8-(4-Fluoro-phen)i)-7-hydroxy-4-(3-[l > 2,3)triazol-l-yl-phenyl)-l,3-dihydro- 
benzo[b] [l,4]diazepin-2-one 

15 Prepared from {2-tert.-butoxy-4 , -fluoro-5-[3-oxo-3-(3-[l > 2>3]triazol-l-yl-phenyl)- 
propionylamino]-biphenyl-4-yl}-carbamic acid tert-butyl ester (Example 071) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
solid (78 mg). 

MS (ISP) 414 [(M+H)*]; mp >250 °C 
20 Example 87 

3-[7-(2-Fluoro-phenyl)-8-(2-methoxy-ethoxy)-4-oxo-4,5-dihydro-3H- 
benzo[b][l,4]diazepin-2-yl]-benzonitrile 

Prepared from [5-[3-(3-cyano-phenyl)-3-oxo-propionylaminoj-2 , -fluoro-2-(2-methoxy- 
ethoxy)-biphenyl-4-yl]-carbamic acid tert-butyl ester (Example 072) by treatment with 
25 TFA in CH 2 C1 2 according to the general procedure P. Obtained as a light yellow solid ( 141 
mg). 



MS (EI) 429 (M + );mp 211-213 °C. 
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Example 88 

3- [7-(2-Huoro-phenyl)-8-hy^ 

2- yl]-benzonitrile 

Prepared from (RS)-[5-[3-(3-cyano-phenyl)-3-oxo-propionylamino]-2'-fluoro-2- 
5 (tetrahydro-pyran-2-yloxymethyl)-biphenyl-4-)d] -carbamic acid tert.-butyl ester (Example 

073) by treatment with TFA in CH2Q2 according to the general procedure P. Obtained as 
a light yellow solid (69 mg). 

MS(EI)385(M + );mp90-91°C 

Example 89 

10 8-(2-Huoro-phenyl)-7-hydroxy-4-[3-(^ 
benzo [b] [ 1 ,4] diazepin-2-one 

Prepared from (2'-fluoro-2-(4-methoxy-ben2yloxy)-5-{3- [3-(3-methyl-isoxazol-5-yl)- 
phenyl]-3-oxo-propionylamino}-biphenyl-4-yl)-carbamic acid tert.-butyl ester (Example 

074) by treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as 
15 a yellow solid (278 mg). 

MS (ISP) 428 (M+H) + ; mp 237 °C 

Example 90 

3- [7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-ben2o[b][14]diazepin-2- 
yl]-benzonitrile 

20 Prepared from {2-tert.-butoxy-5-(3-(3-cyano-phenyl)-3-oxo-propionylamino]-2 , ,5'- 
difluoro-biphenyl-4-yl}-carbamic acid tert.-butyl ester (Example 075) by treatment with 
TFA in CH2CI2 according to the general procedure P. Obtained as a yellow solid (56 mg). 

MS (ISP) 390 (M+H) + ; mp >250 °C 

Example 91 

25 8-(4-Fluoro-phenylethynyl)-7-hydroxy-4-(3-i^ 
benzo[b] [1,4] diazepin-2-one 

Prepared from {5-tert.-butoxy-4-(4-fluoro-phenylethynyl)-2-[3-(3-imidazol-l-yl-phenyl)- 
3-oxo-propionylamino]-phenyl}-carbamic acid tert-butyl ester (Example 076) by 
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treatment with TFA in CH2CI2 according to the general procedure P. Obtained as a yellow 
solid (55 mg). 

MS (EI) 436 (M + );mp247°C 

Example ?2 

5 8-(4-Fluoro-phenylethynyl}-7^^ 
benzofb] [l,4]diazepin-2-one 

Prepared from (5-tert.-butoxy-4-(4-fluoro-phen)dethyn)d)-2-[3-oxo-3-(3-[l>2,3]tria2ol-l- 
yl-phen)i)-propionylamino]-phenyl}-carbamic acid tert-butyi ester (Example 077) by 
treatment with TFA in CH 2 C1 2 according to the general procedure P. Obtained as a yellow 
10 solid (56 mg). 

MS (EI) 437 (M + );mp243°C 

The following examples exemplify, that the 4-aryI-8-iodo-l,3-dihydro- 

benzo(b] [l,4]diazepin-2-ones could also serve as starting material for the Sonogashira- 

coupling as illustrated in synthetic scheme G. 

15 Example 93 

3-(4-Oxo-7-phenylethynyl-8-thiomorphol^ 
2-yl)-benzonitrile 

Prepared from 3-(7-iodo-4-oxo-8-thiomorpholin-4-yl-4 > 5-dihydro-3H- 
benzo[b][l,4]diazepin-2-yi)-benzonitrUe (Example 1) (437 mg, 0.895 mmol) and 
20 phenylacetylene (0.15 mL, 1.34 mmol) according to the general procedure K. Obtained as a 
curry solid (334 mg). 

MS (EI) 391 (M + ); mp 234-235 °C (dec). 
Example 94 

(RS)0-[4-Oxo-8-(l-oxo-thiomorpholin-4-yl)-7-phenylethynyl-4,5-dihydro-3H- 
25 benzo[b] [l,4]diazepin-2-yl)-benzonitrile 

A mixture of 3-(4-oxo-7-phenylethynyl-8-thiomorpholin-4-yl-4,5-dihydro-3H- 
benzo[b][l,4]diazepin-2-yl)-benzonitrile (Example 27) (50 mg, 0.180 mmol) and Davis- 
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reagent (116 mg, 0.432 mmol) in DCM (4.5 mL) was stirred at 23 °C for 1 h. The product 
was filtered off and washed with DCM. Obtained as a light yellow solid ( 16 mg). 

MS (ISP) 479 [(M+H) + ] and 501 [(M+Na)*]; mp >250 °C (dec). 

Palladium-catalyzed carbonylation of the 4-(3-iodophenyl)-8-phenylethynyl-l,3-dihydro- 
5 benzo[b][l,4}diazepin-2-one in the presence of secondary amines leads directly to the 
corresponding amides as shown in synthetic scheme I. 

Example 95 

3- [8- (2-Methoxy-ethoxy)-4-oxo-7-phenylethynyl-4,5-dihydro-3H-benzo [b] [ 1 ,4] diazepin- 
2-yi]-benzamide 

10 Prepared from 4-(3-iodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-l,3-dihydro- 
benzo[b] [l,4]diazepin-2-one (Example 25) (268 mg, 0.5 mmol) and hexamethyldisilazane 
(0.52 mL, 2.5 mmol) according to the general procedure Q. Obtained as a yellow solid (102 



mg). 



MS (EI) 453 (M + ); mp 227-230 °C (dec). 



15 Example I 



Tablets of the following composition are produced in a conventional manner: 



Active ingredient 
20 Powdered, lactose 



mg/Tablet 
100 



95 



White corn starch 



35 



Polyvinylpyrrolidone 
Na carboxymethylstarch 
Magnesium stearate 



2 

Tablet weight 250 



10 



8 



25 



Example II 



Tablets of the following composition are produced in a conventional manner. 
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Active ingredient 
Powdered, lactose 
White corn starch 
5 Polyvinylpyrrolidone 
Na carboxymethylstarch 
Magnesium stearate 

Example III 

10 Capsules of the following composition are produced: 

mg/CapsuIe 



Active ingredient 50 

Crystalline, lactose 60 

Microcrystalline cellulose 34 

15 Talc 5 

Magnesium stearate I 



Capsule fill weight 1 50 

The active ingredient having a suitable particle size, the crystalline lactose and the 
20 microcrystalline cellulose are homogeneously mixed with one another, sieved and 

thereafter talc and magnesium stearate are admixed. The final mixture is filled into hard 
gelatine capsules of suitable size. 



mg/Tabl.et 
200 
100 
64 
12 
20 
A 

Tablet weight 400 
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Claims 

1. Compounds of general formula 




5 wherein 

X is a single bond or an ethynediyl group, wherein, 
In case X is a single bond, 

R 1 is halogen or phenyl which is optionally substituted with halogen, lower alkyl, halo- 
lower alkyl, lower alkoxy, halo-lower alkoxy, or cyano; 

10 In case X is an ethynediyl group, 

R 1 is phenyl, optionally substituted with halogen, lower alkyl, halo-lower alkyl, lower 
cycloalkyl, lower alkoxy or halo-lower alkoxy, 

R 2 is halogen; hydroxy, lower alkyl; lower halo-alkyl; lower alkoxy, hydroxymethyl; 
hydroxyethoxy lower alkoxy- (ethoxy) n (n = 1 to 4); lower alkoxymethyl; cyanomethoxy; 

15 morphoiine-4-yl; thiomorpholine-4-yl; l-oxothiomorpholine-4-yl; 1,1- 

dioxothiomorpholine-4-yl; 4-oxo-piperidine-l-yl; 4-alkoxy-piperidine-l-yl; 4-hydroxy- 
piperidine-l-yl;4-hydroxyethoxy-piperidine-l-yl; 4-lower alkyl-piperazine-l-yl; 
alkoxycarbonyl; 2-dialkylamino-ethylsulfanyl-; N,N-bis lower alkylamino lower alkyl; 
carbamoylmethyl; alkylsulfonyl; lower alkoxycarbonyl-lower alkyl; alkylcarboxy-lower 

20 alkyl; carboxy-lower alkyl; alkoxycarbonylmethylsulfanyl; carboxymethylsulfanyl; 1,4- 
dioxa-8-aza-spiro[4.5]dec-8-yl; carboxy-lower alkoxy, cyano-lower alkyl; 2,3-dihydroxy- 
lower alkoxy, carbamoylmethoxy, 2-oxo-[l>3]-dioxolan-4-yMower alkoxy (2-hydroxy- 
lower alkyl)-lower alkyl amino; hydroxycarbamoyl-lower alkoxy, 2,2-dimethyl-tetrahydro- 
[l,3]dioxolo[4,5c]-pyrrol-5-yl; lower alkoxy-carbamoyl-lower alkoxy, 3R-hydroxy- 

25 pyrrolidin- 1 -yl; 3,4-dihydroxy-pyrrolidin- 1 -yl; 2-oxo-oxazolidin-3->d; lower alkyl- 
carbamo)4methoxy, or aminocarbamoyl-lower alkoxy, 
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R 3 is a 5 or 6 membered aiyl or heteroaryl which are optionally substituted by 

halogen; cyano; nitro; azido; hydroxy carboxy, morpholine-4-carbonyl; carbamoyl; 
thiocarbamoyl; N-hydroxycarbamoyl; trimethylsilyl-ethynyl; 

or lower alkyl; lower alkoxy; halo-lower alkyl; 4-lower alkyl-piperazine-l-carbonyl; lower 
alkylcarbamoyl which are optionally substituted by amino, lower alkylamino, acylamino, 
oxo, hydroxy, lower alkoxy, lower alkyithio, or carboxy which is optionally esterified or 
amidated; 

or an optionally substituted five-membered aromatic heterocyde, which maybe optionally 
substituted by amino, lower alkylamino, acylamino, oxo, hydroxy, lower alkoxy, lower 
alkyithio, or carboxy which is optionally esterified or amidated, or lower alkyl which is 
optionally substituted by halogen, amino, lower alkylamino, acylamino, hydroxy, lower 
alkoxy, lower alkyithio, acyloxy, lower alkenoyl, lower alkylsulfinyl, lower alkylsulfonyl, 
cydoalkylsulfinyl, cydoalkylsulfonyl, hydroxyimino, alkoxyimino, carboxy which is 
optionally esterified or amidated, lower alkenyl, oxo, cyano, carbamoyloxy, sulfamoyl 
which is optionally substituted by lower alkyl, or amidino which is optionally substituted 
by lower alkyl, -C(NRR , )=NR" (where R, R* and R" are hydrogen or lower alkyl) 

and their pharmaceutical^ acceptable addition salts. 

2. Compounds according to daim 1, wherein R 3 is phenyl substituted in meta position by 
cyano; halogen; or imidazolyl which is optionally substituted by lower alky or 
methylsulfanyl; 1,2,3-triazolyl; 1,2,4-triazolyl; or isoxazolyl which is optionally 
substituted by lower alkyl. 

3. Compounds according to daim 2, being 
3-(8-CMoro-4-oxo-7-phenylethynyl-4^ 
benzonitrile; 

3-[8-(4-Methyl-pipera2in-l-yl).4-oxo-7-phenylethynyl-4,5-dihydro-3H- 
benzo[b] [ l,4]diazepin-2-ylJ-ben2onitrile; 

3-(8-CUoro-4-oxo-7-phenyI-4,5-dihydro-3H-benzo[b][l,4jdiazepin-2-yl)- 
benzonitrile; 

[4-(3-Cyano-phenyl)-2-oxo-8-phenylethyhyl-2,3-dihydro- 1 H-benzo[b] [ l,4]diazepin- 
7-ylsulfanyl]-acetic acid methyl ester; 

2- [4-(3-Cyano-phenyl)-2-oxo-8-phenylethynyl-2,3-dihydro-lH- 
benzo[b] [ 1 ,4] diazepin-7-yl] -acetamide; 

3- (8-Methoxy-4-oxo-7-phen)dethynyl-4,5-dihydro-3H-benzo[b][l,4)i 
benzonitrile; 
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3- (8-Cyanomethyl-4-oxo-7-phenyleth^ 
yl)-benzonitrile; 

4- (3-Iodo-phenyl)-7-(2-methoxy-ethoxy)-8-phenylethynyl-l > 3-dihydro- 
benzo[b] [ l,4]diazepin-2-one; 
4-(34imdazol-l-yl-phenyl)-7-(2-methoxy-e&^^ 

benzofb] [ l,4]diazepin-2-one; 

[RS]-3-[4-Oxo-8-(2-oxo-[l,3]dioxolan-4-ylm^ 

3H-benzo[b][l,4]diazepin-2-yI]-ben2onitrile; 

7- Hydroxymethyl-4-(3-imidazol- 1 -yl-phenyl)-8-phenylethynyl- 1,3-dihydro- 
b enzo [b ) [ 1 ,4 Jdiazepin-2-one; 

[4-(3-Imidazol- l-yl-phen)d)-2-oxo-8-phenylethynyl-2,3-dihydro- 1H- 
benzo[b] [ 1 ,4]diazepin-7-yioxy) -acetonitrile; 

8- (4-Fluoro-phenylethynyI)-7-hydroxy^ 
dihydro-benzo[b) [ l,4]diazepin-2-one; 

7- (2-Hydroxy-ethoxy)-4-(3-imidazol-l^^ 
benzo[b] [l,4]diazepin-2-one; 

8- (4-Fluoro-phenyl)-7-[4-(2-hydroxy-eth^ 
phenyl)-l,3-dihydro-benzo[b) [ l,4]diazepin-2-one; 
8-(4-Fluoro-phenyl)-7-hydroxy-4-(3-imidazol-l-yl-phenyl)-l,3-dihydro- 
benzo[b)[l,4]diazepin-2-one; 
8-(2-Fluoro-phenyl)-7-methoxy-4-[3-(2-me^ 

benzo[b] ( l,4]diazepin-2-one; 

8-(2«Fluoro-phenyl)-7-hydroxy-4-(3- [ 1,2,3] triazol- 1 -yl-phenyl)- 1,3-dihydro- 
benzo[b] ( l,4]diazepin-2-one; 
8-(2«Fluoro-phenyl)-7~hydroxy-4-[3-(2-^^ 
benzo[b] [l,4]diazepin-2-one; 

8-(2-Fluoro-phenyl)-7-hydroxy~4- (3-(2-methylsulfanyl-imidazol- l-yl)-phenyl]-l,3- 
dihydro-benzo[b] [ l,4)diazepin-2-one; 
8-(2,5-Difluoro-phenyl)-7-methoxy-4-0^ 
benzo [b] [ 1 ,4] diazepin-2-one; 

8-(2-Fluoro-phenyI)-7-hydroxy-4-[3-(3-methyl-isoxazol-5-yl)-phenylJ-l,3-dihy 
benzo [b] 1 1 ,4] diazepin-2-one; 

3- [7-(2,5-Difluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b] ( l,4]diazepin- 
2-yl]-benzonitrile; 

8-(4-Huoro-phen>iethynyl)-7-hydroxy-4-(3-imidazol- 1 -yl-phenyl)-l,3-dihydro- 
benzo(b) [ l,4]diazepin-2-one; and 
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8-(4-Fluoro-phenylethynyl)-7-hydroxy-4-(3-^ 
benzo[b] [l,4]diazepin-2-one. 

4. Compounds according to claim 1, wherein R 3 is thiophenyl, optionally substituted by 
cyano or halogen; pyridinyi, optionally substituted in 2-position by cyano or halogen, 

5 or thiazolyl, optionally substituted in 2-position with imidazolyl or 4- 
methyiimidazolyl. 

5. Compounds according to claim 4, being 
5-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo-4 > 5-dihydro-3H-ben2o[bJ[l,4]diazepin-2- 
yl] -thiophene-2-carbonitrile; 

10 2-(7-(2-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-lH-benzo[b] [ 1 ,4]diazepin-2- 
yl] -thiophene-3-carbonitrile; 

4-[7-(2-Fluoro-phenyl)-8-methoxy-4-oxo4,5-dihydro-3H-benzo[bJ[l,4]diazepin-2- 
yl] -pyridine-2-carbonitrile; 

4- [ 7- (4-Fluoro-phenyl)-8-hydroxy-4-oxo-4,5-dihydro-3H-benzo[b] [ 1 ,4)diazepin-2- 
15 yl]-pyridine-2-carbonitrile; 

4-[7-(2-Fluoro-phenyl)-8-hyckoxy-4-oxo-4,5-dihydro-3H-benzo[b][l,4]diazepin-2- 
yl]-pyridine-2-carbonitrile; and 

8-(2-Fluoro-phenyl)-4- [2-(4-methyl-imidazol- 1 -yl)-thiazol-4-yl]- 1 ,3-dihydro- 
benzo[b] [l,4]diazepin-2-one. 

20 6. A medicament containing one or more compounds of any one of claims 1 to 5 and 
pharmaceutical^ acceptable excipients. 

7. A medicament according to claim 6 for the treatment or prevention of acute and/or 
chronic neurological disorders including psychosis, schizophrenia, Alzheimer's disease, 
cognitive disorders and memory deficits. 

25 8. A process for preparing compounds of formula I as defined in claim 1 , which process 
comprises reacting a compound of formula II 




with a compound of formula IV or IVa 
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r J6 0 or „Xco 2 R 
IV IVa 
wherein R is ethyl or buthyl, to a compound of formula III 



0 0 

R 2AA NHBoc 

5 m 

which subsequently undergoes deprotection of the amino group and cyclization, to 
obtain a compound of formula I of claim 1. 

9. A compound according to any one of claims 1 to 5, whenever prepared by a process as 
claimed in claim 9 or by an equivalent method. 

10 10. The use of a compound according to any one of claims 1 to 5 for the treatment of acute 
and/or chronic neurological disorders including psychosis, schizophrenia, Alzheimer's 
disease, cognitive disorders and memory deficits. 

11. The use of one or more compounds according to claims 1 to 5 and/or one or more of 
their pharmaceutically acceptable acid addition salts for the manufacture of 

15 medicaments for the treatment or prevention of diseases. 

12. The use according to claim 13 for the treatment or prevention of acute and/or chronic 
neurological disorders including psychosis, schizophrenia, Alzheimer's disease, 
cognitive disorders and memory deficits. 

13. The invention as hereinbefore described. 
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